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THE BREAKTHROUGH IN SOUND CONTINUES 


NUTS 


(NOTHING-LIKE-IT UNDER THE SUN!) 


This Bone Fone™ offspring surrounds you with 
sound that vibrates through you like a tremor! 


Bone Fone has been described as ''the first major 
breakthrough in portable entertainment since the transistor 
radio." The breakthrough continues with NUTS, the affordable 
Bone Fone offspring, AM sound sensation you wear around. 
NUTS, like its predecessor Bone Fone, introduces a patented 
breakthrough in audio design. One which allows you to feel, as 
well as hear the sound. It gives you a feeling of actually being 
there. It pulsates! 

Bone Fone was invented almost a year ago by an engineer 
who had two great loves—music and skiing. He saw people 
carrying transistor radios with them on ski lifts. He thought, 
"Wouldn't it be great if you could carry high fidelity sound with 
you while you were skiing, running, or cycling!” The result was 
Bone Fone, the patented stereo which burst on the scene nine 
months ago. It was an overnight success and rightfully so. Now 
he has invented an AM version called NUTS (nothing-like-it 
under the sun), at half the price. It may prove to be even more 
successful than Bone Fone. 


BONE CONDUCTION 

NUTS operates by a new concept in sound called bone con- 
duction. The process actually has been used for years to 
improve hearing aid performance. It's the reason when you bite 
into celery, the sound is very loud to you, but barely audible to 
others. It took Bone Fone Corporation to recognize these 
benefits to fine audio reproduction. 

If you've ever sat in the front row at a concert, you have no 
doubt felt your chair vibrate with the music. Feeling these vibra- 
tions in the presence of live music has become a recognizable 
part of quality sound reproduction. By placing the speakers of 
NUTS near your ears, the bone conduction process adds a new 
dimension in sound. The vibrations are transmitted through 
your Body to your ear bone and an unbelievable sound is the 
result. 

NUTS brings music to your whole body. It surrounds you with 
sound that vibrates through you like a tremor. The two 70mm 
speakers in NUTS are specially designed to give true high 
fidelity sound. Its built-in antenna reaches out to bring in even 
hard-to-get stations. 

NUTS high technology integrated circuits provide features 
found only in high-priced sound systems. Its low power design 
allows 4 AA batteries to give many hours of listening pleasure. 

NUTS is made to last. It has built-in quality that's hard to find 
at 3 times the price. Both the case and speakers are made of 
rugged ABS plastic which is shock and water resistant. NUTS is 
covered with a colorful blue terry cloth that can be cleaned right 
in the washing machine. You can even order a pack of 3 addi- 
tional sleeves for NUTS at $10.00 in red, blue or tan to match 
any wardrobe. NUTS is the perfect gift for that active person. 
Anyone can use NUTS; at a sports event, cycling, running, ski- 
ing, working or just relaxing. It's like having your own sound 
booth. You shouldn't be without one. 


NOW THERE'S A CHOICE 
You can have NUTS the new AM sound sensation or Bone 
Fone with füll AM/FM multiplex stereo. Bone Fone gives you a 
stereo feeling that only it can deliver. It's still a bargain at only 
$69.95. NUTS is just $39.95. Buy both for $99.90 and save $11. 
The whole family can use them. The American home will never 


be the same. 
TRY IT AT OUR EXPENSE 

NUTS was designed to give years of trouble-free service. It 
has built-in quality not found ín products at twice the price. 
NUTS comes complete with instruction manual and 90-day 
Bone Fone warranty. It also comes with a 15-day no-risk trial 
period. If during 15 days, NUTS does not meet your expecta- 
tions, return it to us for a no hassle refund of your purchase 
price. What have you got to lose? You owe it to yourself to try 
this revolutionary new concept in sound. Order today at no 
obligation. 


NUTS May Be The Most Revolutionai 
In Sound Since Marconi Invented Th 


TO ORDER 
To order NUTS or Bone Fone, simply fill out the order form 
and send it along with check or money order to our address. For 
even faster service, credit card customers can Call Toll Free 
1-800-527-7066. In Texas, call collect (214) 349-3120. Order To- 
day! And start enjoying the breakthrough in sound that only 
NUTS and Bone Fone can deliver. 


MEDIA MARKETING 


10155 Plano Road, Dallas, Texas 75238 
Yes, send me. NUTS at $39.95 each plus $2.50 delivery. 
Yes, send me. Bone Fones at $69.95 each plus $2.50 delivery. 
Save $11.00, send both NUTS and Bone Fone for $99.90 plus $4.00 delivery. 


D Send. set(s) of sleeves for NUTS and Bone Fone, $10.00 each plus $1.00 
delivery. Texas residents add 5% sales tax. 


Name: 
Address. 
City State. Zip 
Check or money order enclosed 
Charge to: 
MCIVISA AMX DC. Expires. 


Account No. 


Signature 


Order Toll Free 1-800-527-7066 
Texas Call Collect (214) 349-3120 
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Catenary vs. parabolic 


I was fascinated by the concept of using 
the Coriolis turbine to generate power 
from the sea currents ["Undersea Tur- 
bines,” PS, Sept. '80]. What intrigued me 
most was the idea of stringing the blade 
segments on a flexible Kevlar cable to cre- 
ate what the author described as a cate- 
nary shape. However, when the cable is 
pulled taut by the flow of water, the cate- 
nary curve would acquire the shape of a 
parabola, as can be proven mathematical- 
ly. The loading is very similar to the load- 
ing on the cables of a suspension bridge, 
which are also described by the equation 
of a parabola. Therefore, the turbine blade 
should be called parabolic. 

Stanley E. Newell, Seattle, Wash. 


Р.В.5. Lissaman replies: "It is true that the 
turbine blade shape will be more nearly 
parabolic than that of a classic catenary. 
However, we like the description of the 
blade as catenary because it gives a clear- 
er picture of the blade as a nonrigid but 
torsionally restrained cable. A good anal- 
ogy is a long string of U-joints with tor- 
sional but no bending stiffness.” 


Professor William E. Heronemus should 
have been mentioned in the Coriolis arti- 
cle. One of the unheralded visionaries of 
our time, he laid the groundwork for such 
systems of extracting energy from ocean 
currents. Unfortunately, his original pro- 
posal was never funded. 

L. Ward Slager, Belchertown, Mass. 


Flying boats 

Bravo to Ben Kocivar and POPULAR SCIENCE 
for being in the lead, as usual, in presen- 
ting advanced aviation concepts [“High- 
Technology Monster Transports," PS, 
Oct. '80]. | was especially glad to see sea- 
planes included. My studies have shown 
that a revival of amphibious aircraft may 
be in order: They would provide down- 
town-to-downtown transportation for 
many of the world's major cities; they 
could be operated as safely as regular 
jets, especially if air-cushion and hydrofoil 


technology were applied; and aircraft size 

would not be limited by allowable airport 
runway-surface loading criteria. 

Kurt Stehling, Senior Scientist 

Natl. Oceanic and Atmospheric Adm. 

Rockville, Md. 


Hold the paint 


A common misconception was repeated 
in your alternate-energy adventure 
“Floor-Level Damper” [PS, Oct. '80]. Add- 
ing a coat of high-temperature black paint 
to a galvanized duct will not “turn the duct 
into a radiant heater." Color only affects 
absorption of radiant heat, not the rate at 
which the metal relinquishes heat to the 
air, The duct would not be a radiant heater 
until it was glowing hot. 

Jim DeKorne, Lake Ann, Mich. 


Bonding concrete blocks 


Your Sept. '80 article "Earth-Sheltered, 
Sod-Roofed Home” was very interesting— 
especially the mention of a do-it-yourself 
technique of concrete-block-wall con- 
Struction using a fiberglass bonding 
agent. What's the name of the product? 

Bruce Shepherd, Port Moody, B.C., Can. 


Conproco's Foundation Coat, Benco's B 
Bond, Stone Mountain's FRBC, and Quik- 
crete's Quikwall are all available in home 
centers and lumberyards. 


The value of R-value 


Your "update" on ceramic insulation 
["Shop Talk," PS, Oct. '80] needs some 
clarification. The lab test cited in the col- 
umn tested the material for its ability to 
retard conduction even though the mate- 
rial is defined as a radiant heat reflector. 
C.M. Pelanne, senior research specialist at 
Johns Manville, wrote in a paper: "Radia- 
tion is the primary mode of heat transfer. 
The other two modes, conduction and 
convection, come into play only as they 
interfere with the primary mode." The 
ceramic insulation functions in the same 

[Continued on page 137] 
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Who moves more people than 
VW for less money? Its Ram Tough 
Dodge's new Mini Ram Wagon. 

Compare Dodge Mini Ram 250 
to VW Vanagon. Passenger seating, 
mileage, fuel capacity and range, 
horsepower and rear loading area 
Mini Ram gives you more. 

Then compare factory-installed 
options like power steering and your 
choice of 6 sound systems: all available 
in Mini Ram. Not in Vanagon 

Now compare price. Mini Ram 
costs less than Vanagon. For $2,000 
Jess, comparably equipped. For panel- 
side van buyers, theres a Dodge Van 
with the same performance, efficiency 
and interior dimensions as Mini Ram 
Wagon at a price VW hasn't seen in 
years — just $6418* 

Underneath it all, Mini Ram is a 
Ram Tough Dodge Wagon. With the 
best rust protection of all wagons. 


Here's how Mini Ram beats Vanagon 


[Dodge Mini Ram] 
Wagon250 | VW Vanagon 
(аскет nce) | $8,137.00" |$10,690.00* 
EPA EST. MPG. | 18 MPG** 1 MPG** 
Horsepower 95 67 
Passenger | 8 = 
Seating 
Overall Length 178.9" 179.9" 
Wheelbase 109.6" 95.8" 
Fuel Capacity 36 gal 15.9 gal. 
+ 
Est. City Range 648 miles** 270 miles** 
Side Door Width 49" az 
Removable 
Rear Seat Yes No 
pees Ичет эз Option Not Available 
Power Steering | Option | Not Available 
Color Keyed $375 with 
Carpeting Standard int. pkg. 


There's 100% electrocoating, plus 
370 sq. ft. of galvanized steel in critical 
areas...compared to VW's 4 

New Dodge Mini Ram Wagon. It 
does more than VW Vanagon and it 
does it for less. As a pure people mover, 
itjust might be the best buy on the 
road today. 


Satisfaction. guaranteed or your money back. 
not satisfied with your new 1981 

Мт Ram, just bring it back in good 

1 with no metal damage within 30 days 
r comes first. When 

le, youll get your money 
and insurance charges 
ay differ from trade-in allow- 
7 les contract. Ask participating 
dealers for details. 


RUNAWAY BEST SELLERS. 


The products on your left are 
unusual, intriguing, and share the dis- 
tinction of being the most popular items 
in the latest Sharper Image catalog. 

But reading a list of features is no 
substitute for seeing these geniuses in 
person. That's why we encourage you 
to take two weeks to try them out in the 
privacy of your home. [f you're not com- 
pletely delighted with your choice, you 
mary return it for a prompt, courteous 
аш, including lelivery charge. 

ick out a favorite—then pick up 
M 8 one. 


1. The air ionizer with the 
scientific edge. 
Now you can watch cigarette smoke, 
Rollen, dust and other airborne particles 
E r from your environment—for less 
“| eret developed b the | 
lon ere’ leveloj у the largest 
maker of hospital | ionizer systems, is the only 
unit that uses passive multi-stage circuitry for 
totally silent operation. It's encased in sturdy 
ceramic, not plastic, and hermetically sealed 
in epoxy resin for long life. Protective plexi- 
glass ring complete! шун its washable, 
stainless steel bristle-brush emitter. One 4" 
unit will ionize up to 250 sq. ft., or an aver- 
age 12'x 20' room. Comes with instructions, 
Iss warranty. Purify your air with the pro- 
fessionally proven iner, UL арргоу 
White Ionizer #946 $89 (3.50) 
ВЕ Med 1945 $89 (3.50) 
Priced 3-lonizer Set (2 white, 
e) 4947 $249 (3.50) 
A The radiator that rolls into the future. 
leveloped by a team of British engi- 
neers, this intriguing looking electric radiator 
can cut your fuel bill 15% or more over 
central heating. 
Filled with sealed mineral oil, it 
spreads heat evenly and effi- 
ciently, eliminating needless 
blasts of hot, stuffy air. Sen- 
sitive thermostat allows 
precise settings. Special 
Ой never needs chang- 
ing, is completely free 
of fumes and odor, and 
continues to heat room 
when tumed off. Built-in 
rollers, 6 ft. cord (stan- 
dard outlet). Ideal for 
home, office or cabin 
(oil can't 
31^ X 23%” high; 
bronze finish. Two year 
warranty. Warm upto the 
rtable heating system of 
e future—today. 
Electric Radiator #300 
$130 (2.50) 
3. Amazing, what you 
can get for $2,000 less than 
a Rolex. 
Its quartz movement delivers 
+5 second-a-month accuracy—ex g 
Swiss Chronometer standards. Its electronic 
circuitry never needs сї or repair. 
And its stylized bezel, supple link bracelet, 
and magnifying date window bring to mind 
the peerless quality that makes Rolex ™ 
watches so renowned—and so expensive. 


Yet the extraordinary eeper ЖЕСЕ 
here isn't a iso Roos Holes. ites a оте lealtime. 

The deep gold luster on the bezel and 
bracelet comes from using generous 5 micron 
gold plating. Entirely Swiss-made, solid stain- 

steel, tritium coated hands for low light 
viewing. Water tested to 165 feet. 

(4) Also available in woman's model 
—a stunning reproduction of the $1600 
Woman's Rolex. 

Both models include year warranty, 
18-month battery in place, gift box, instruc- 
tions. These limited Realtime editions are 
in short supply. so please order soon. 

Man's Realtime #247 $149 (2.50) 
Woman's Realtime #311 $149 (2.50) 


5.А computer for losing weight. 
Clipped to your belt or seis Er this new 

electronic genius shows the number of 
calories your body actually burns. 

You enter your age, height, weight and 
sex. Patented motion sensor calculates each 

ly movement, then converts that figure 
into calories. You'll learn the precise number 
of calories worked 


up alarm plus unique pacer function—gives 
ye regular beep tone at at any) pace from 5 to 
55 beats per minute. Also features hourly 
chime, and works in 12 or 24 hour mode. 
Both models have complete calendar/ 
stopwatch functions. The gold plating is a 
gener 5 microns of real gold, and quality 
n both is equal to Seiko standards—at a 
auc lower price. One year warranty, gift 
box and full instructions included. 
Xernus Melody Gold #291 $109 (2.50) 
Melody Stainless (not shown) #292 $89 (2.50) 
Xernus Pacemaker #295 $99 (2.50) 


8. Police radar meets its match. 

In tests against the country's leading 
radar detectors, the GUL Micro Scan dem: 
onstrated a detection distance significantly 
greater on both X and K bands. 

Its large elliptical horn antenna receives 
signals from front, back and sides. Even 
detects the new short pulse KR-11 radar, Case 
is diecast aluminum, not plastic, so input ter- 
minals are protected from stray signals—and 
false alarms. And in the presence of radar, 

you get a double warning from both a 


off during am When you сой our toll-free number, tone and light. 4 " X3" X44 " (easily 
activity, zu the ee hir guise апае" concealed under a tissue box), Plugs 
total daily number. venies опа better into cigarette lighter; Velcro mounting 


It also rates (on a 
scale of 0-9) the 
quality of your 
exercises—as you 
do them—reintor- 
cing activities that 
shed pounds. In- 
stantly reprogram- 
mable for anyone. 
Shape up now— 
with the help of a com 
puter Two year warranty, 
long life battery. %”x2"x3 
Cal-Count #233 $69 (2.50) 


6. It makes the sounds that soothe. 

The Marsona 1200 Sound Conditioner 
generates the primal sounds of nature— 
surf, rain, and rhythmic waterfalls. 

Using an advanced electronic synthesizer 
—nota dng i produces “white noise, 
long recognized by scientists for its ability to 
mask out sounds that interfere with sleep, 
relaxation or work. Unlike older electro- 
mechanical conditioners, Marsona has no 
moving parts to wear out, uses less electricity 
thana он light, and lets you control vol- 
ume and rhythm for all four sounds (2 surf, 
rainfall and waterfall). Get the deep sleep 
АЫ relaxation you need—get Marsona 1200. 

year warranty, 7" X8" x5". 
4255 $129 (3.50) 
7. Thinnest rugged digital watches 
in the world. 

Both these Xernus chronographs have 
an all-stainless steel case and band, tough 
en ral qase. and 60 feet water testing. 

lazing} ly, they're also a record setting 


c8 Melody (on left) comes in all gold 
as shown, or all stainless (not shown). Musical 
alarm plays classical tune (Bridge on 
Avignon), complete with snooze feature. 
You'll also find dual time zones, and a solar 
panel for extended battery life. 

Xernus Pacemaker (on right) comes as 
shown-— stainless and gold combination. Wake 


= : assistance. 


for quick installation or removal. 
120-day warranty. 

In our opinion, the finest ern 
counter-intellic ence ‘ou can buy. 
Micro Scan OE. $95 (2.50). 

9. Blood pressure and pulse 
at a glance. 

Get fast, accurate blood pressure 
and pulse readings with technology's 
most sophisticated home monitor: 

Check Mate™, 

Electronic microprocessing and 
digital display eliminate error and 
guesswork. Large fluorescent digits ‘freeze’ 

atthe end of your reading, showing systolic 
and diastolic blood pressure—plus your pulse 
in beats/ min. Automatic release valve 
"bleeds excess air pressure for you; Velcro 
cuff can be put on or removed without help. 
Hospital monitor accuracy. 

4 C-cell batteries (not included) last for 
months of use. 9” х4”, year warranty. 

Reduce ze yonr chances of having a heart 
attack or stroke—with the finest warning 

system available. 
heck Mate #284 $199 (3.50) 


ORDER TOLL FREE. 

gm би um nm шш пш mm Gm ва ин ин ви пша 
Credit card holders may use our 

toll- free number for quickest TERI 

Or send check for prices specto us 

delivery charge (shown in parentheses), 

Add 6% sales tax in California. 
And please mention the 3 digit 

product number shown and this 

magazine. 


800 227-3436 
gm California 800 622-0733 


THES SHARPER IMAGE" 


ee a 94111 
(415) 788-8880 


© 1980 The Sharper Image. An independent company not 
associated with Rolex 


Portable : 
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Do they cut heating costs? 


Quartz-electric and new 
kerosene radiants 
focus the heat for 
comfort at close ranges 


By EVAN POWELL 


Jim and Kay Miller live in a big old 
house that they've remodeled and 
weatherproofed. But their heating 
costs had gone through the ceiling 
anyway. "I solved part of the problem 
by installing a wood heater upstairs," 
says Jim. "But when we came down- 
stairs we had to choose between freez- 
ing or feeding the thirsty oil burner. 
Now we're comfortable downstairs 
and we've cut our fuel bill in half." 

Jim Hardwick lives in a ranch-style 
brick house. "My fuel-oil bill often ran 
$600 a year," he says. "But last year it 
was only $136." 

Both homeowners give most of the 
credit for these savings to portable 
radiant heaters. They turned down 
the thermostats of their central-heat- 
ing systems—to 50 or 55 degrees—and 
used the heaters to keep comfortable. 
The Millers' solution was a radiant 
kerosene heater that Jim originally 
purchased for his greenhouse. Hard- 
wick bought a quartz-electric heater. 

Chances are you've been seeing 
quartz-electric and kerosene heaters 
in stores and ads. If you're considering 
buying one, you probably have a lot of [/ 
questions. Do quartz-electric heaters 
really use less energy than standard 

Continued 


Quartz-electric heaters emit infrared rays 
that warm objects, but not air. Reflector 
behind the quartz-sheathed element 
beams the rays at about a 30-degree 
angle. This is Markel's Quartz-Glo; its 
wide base resists tip-overs. 
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fect. Weak reception, static and inter- are endless. has two plugs: one fits a regular AC wall 
ference were occasional annoyances. Now you can enjoy phone conversa- outlet, the other connects to any standard 
Now a second generation of cordless tions while walking from room to modular phone jack 


(if you don't have a 
jack, the phone 
company will install 
one —about a $15 
job). Older four 
prong jacks just 
need an adapter 
from any phone 
store. It's that 
simple. 

Operating your 
new Webcor is 
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THE SHARPER IMAGE" 


NEW FREE BOOK 
DISCUSSES 


HOW TO 
SELL YOUR 
INVENTION 


Do you have an invention you intend 
offering to manufacturers on a sale or 
royalty arrangement? If so, by all means 
write for our free booklet as a guide, 
whether you do it yourself, or employ 
us to help you. , 

It’s free for the asking and here are 
just some of the subjects it covers. 

* How to Describe Your Invention so 
Manufacturers will take Notice 
* The Next Step to Take if a Manufac- 
turer Shows Interest 
+ Approximate Royalty Rates Manufac- 
turers are Currently Paying 

* If Your Invention is Sold Outright 
for Cash 

* Or, Part Cash, Part Royalty 

* Submitting Your Invention Before 

Patenting 
Our reason for giving away information 
we've gathered over our 26 years in this 
business is simply that we hope you 
read it and employ us at our reasonable 
fee rather than do it yourself. But that 
will be for you to decide. 

But understand, we are not promoters, 
developers, brokers. Ours is a technical 
service of writing descriptive materials 
foryourinvention and selecting the right 
manufacturers who potentially should 
be interested in it. The materials we 
prepare are your property. 

е are not patent attorneys. For 
questions relating to proprietary rights, 
searches, patentability, you should con- 
sult a Registered Patent Attorney. 

But back to the booklet.We want you as 
a client but only if, after reading it, you 
think you need us. Otherwise the book- 
let will show you how to do it yourself. 

So use the coupon below or call us 
Toll Free. We'll rush the booklet to you. 
No obligation whatever. But please do 
not send models. 

REFERENCES: Your own bank, 
attorney, or Chamber of Commerce. 

Mail this coupon or CALL TOLL 
FREE 800/537-1133, Ext.710. In Ohio 
CALL 419/332-6496, Ext.710. Mail the 
coupon or call today. 


i, MAIL THIS COUPON 1 


I Mr. K. O. Kessler, President 1 
Kessler Sales Corporation, 

Dept. D-710, Fremont Ohio 43420 1 
Wl Please тай me a copy of your FREE Book- Ш 
П let explaining how to go about selling my g 
p invention. It is understood that this does 

not obligate me in any way to use Ё 
I your service. П 


T Name س ت‎ 
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M Street Address __ 


Portable radiant heaters 


[Continued] 


electrics? Are kerosene heaters safe— 
and legal? Will a radiant space heater 
really keep you comfortable in a chilly 
room? Finally, will it reduce your 
heating costs? 

Before we consider these questions, 
take a look at just what radiant heat 
is. Unlike convection heat, which 
warms the target by first warming the 
air around it, radiant heat travels in 
the form of infrared rays. When it 
strikes an object, it warms it. Ulti- 
mately, the air, too, will be warmed as 
heated objects give off heat. 


The new radiants 


The “quartz” in radiant electric 
heaters is simply a tube that encapsu- 
lates a standard nichrome heating 
element. It protects the element from 
damage and also helps concentrate 
the heat, raising it some 500 degrees 
above the operating temperature of a 
conventional open-type heating ele- 
ment to around 2000 degrees. Most 
such heaters are equipped with con- 


Modern kerosene heaters are finished 
with high-gloss enamel in handsome col- 
ors. The radiants usually direct the infra- 


trols that pulse the power—it's on for a 
few seconds then off for a few. The 
quartz tube retains some heat, which 
makes the cycling less noticeable. 

Will a radiant electric heater use 
less energy than a standard electric? 
Maybe—for some applications. Each 
kilowatt-hour of energy consumed 
will net 3413 Btu of heat, regardless 
of the form it takes. But a convection 
heater in a large room may take hours 
to warm the air enough for the ther- 
mostat to cycle the element. With a 
radiant heater, you feel a warming 
effect almost immediately, and the 
cycling can begin at once. 

For that reason, quartz-electric 
heaters will probably consume less 
energy than convection types when 
used for short periods, say two or three 
hours. For longer periods, that advan- 
tage will probably lessen and eventu- 
ally disappear. 

Modern kerosene heaters bear little 
resemblance to those of 30 years ago. 
Airflow could not be closely con- 


red beam over a 45- to 60-degree angle. 
This one, The Director from KeroSun, 
swivels for easier focusing of the heat. 


trolled, and the kerosene often burned 
inefficiently. Result: high emissions. 

Today’s heaters, mostly Japanese- 
made, are precision-designed to deliv- 
er just the right amount of air to the 
fire. They burn with 99.9 percent effi- 
ciency, and thus few emissions. A 
wick, usually fiberglass, burns with a 
very hot blue flame, which heats a 
wire mesh or glass globe. Those ele- 
ments emit infrared radiation. Actu- 
ally, less than half of the heat that a 
radiant kerosene heater gives off is in 
the infrared band. 


But are they safe? 


Unvented open-flame space heaters 
can deplete the oxygen in the air and 
discharge carbon monoxide. Many 
deaths occur each year because of car- 
bon monoxide poisoning caused by 
such heaters, especially those that 
burn bottled gas or gasoline. Conse- 
quently, some local codes ban all 
unvented open-flame heaters. Manu- 
facturers of kerosene heaters are lob- 
bying hard—and often successfully— 
to get their heaters approved as excep- 
tions in areas with such codes, Their 
claim is that these modern kerosene 
heaters burn the fuel so completely 
that they emit little CO and are thus 
safe if used with a little ventilation. 

How much ventilation? Ог, Donald 
S. Lavery, a consultant in analytical 
chemistry and product safety, con- 
cluded in testimony to the Connecti- 
cut General Assembly that the oxygen 
requirement of a typical 10,000-Btu/ 
hr. kerosene heater would be met if a 
window or door to an adjacent room 
were open one inch. Bruce Pershke, 
chief engineer at Koehring (and an 
enthusiastic believer in kerosene 
heaters), offers more conservative 
guidelines. “If you live in a tight 
house, leaving open a door to another 
room might have about as much ben- 
efit as putting a larger plastic bag 
over your head,” he says. His recom- 
mendations: Open a window in the 
room where the heater is used, and 
don’t use an open-flame unvented 
heater in a room where someone is 
sleeping. Other safety tips: No open- 
flame heater should be used where 
sawdust or other flammable material 
is present. Nor should these heaters 
be used on boats. 

Carbon monoxide production is rel- 
atively low in the new kerosene heat- 
ers, but increases if the combustion 
air is reduced. No U.S. standard exists 
for kerosene heaters. 

Many of the kerosene heaters are 
listed by Underwriters Laboratories, 

Continued 


Keep warm and save money with this new portable Quartz Heater. New 
Quartz development warms рене in minutes. Turn down your thermostat 
and reduce heating Beautiful wood grained cabinet, tilt-resistant metal 
base. Doesn’t dry air, ideal for sinus sufferers. Apartment, home office, 
workshop, almost ааа: $79.95 (ck, тс, visa — 30 day moneyback) 

ORDER NOW TOLL FREE (ASK FOR OPERATOR 


800-824-7888 Svar 


О п California: 800-852-7777 * In Alaska: 800-824-7919 
ULTRA ENERGY CORPORATION, 129 BRIDGEPORT, MILFORD, CONN. 06460 
Deluxe Model #Qv2400 Quartz Heaters $79.95. Save an additional $10, order two 
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Most men's clothing stores 


sell you outdated styles at 
‘outrageous prices. 

Not The KING-SIZE Co... we 
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Big Men with the word's 

best selection of fashion- 

able clothing and shoes in 

hard-to-find sizes ... all rea- 
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Jackets with Sleeves to 38”...necks to 22” 
inseams to 38”... waists to 60°. Shoes to 16ЕЕЕ. 


All Guaranteed both Before and After Wearing, 
Washing and Dry Cleaning. ..or MONEY BACK 
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Carry Ten Times 
a Wheelbarrow Load 
with INCREDIBLE EASE! 


These BIG, strong carts are perfectly balanced on 
two huge wheels — roll easily over lawns and gar. 
dens — carry up to 400 Ibs. of load — huge volume 
capacity means you make fewer trips — you'll save 
time and steps. 

If you are still struggling with a wheelbarrow or in- 
adequate cart (with tiny wheels) send for FREE Cart 
Catalog. Build it yourself kits, too. 


GARDEN WAY RESEARCH Charlotte, Vermont 05445 


CARTS с/о GARDEN WAY RESEARCH, Dept. A869 


Charlotte, Vermont 05445 
1 Please send FREE САНТ CATALOG. 
l Name,. 
| Address a 
кзы ар ойна 
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4x4 GAS MILEAGE 


Now you can have 4-wheel drive and good Independent front suspension for a stable ride. 

economy, too. Tough '81 Fords not only lead all Big payload construction. New 4-speed over- 

standard-size 4x4's in gas mileage ratings . . . they drive transmission and automatic locking hub £ 
also beat many 2-wheel drive pickups! Ford 4x4's options. Once again Ford, the 4x4 designed 

have aerodynamic design for efficiency. for the needs of the 80's, is first where it counts! 


New- best Six mileage. Ford V-8 power too. 
The best mileage ratings ever For those who prefer 
achieved by a six-cylinder the power of a V-8, Ford 
4x4 pickup—in Ford's husky offers these great gas 
4.9L (300 CID) Six. mileage ratings. 


» With 4-speed overdrive option. Compare these estimates with others. 


Tough Twin-Traction 
Beam. The only 
independent front 
suspension ina . 
standard-size 4x4. 


¥ ih je differ d а! а, disti а th а 4 
ае а сетете TT 4-speed overdrive. New Provides a stable ride 
option for Ford 4x4 helps and off-road control. 
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' 
FOR 4 STRAIGHT YEARS! matic locking hubs. 4 
Based on R.L. Polk & Co. 1977-80 CYTD June registrations. Can run free on the g 
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and most others are now undergoing 
tests there. Most of the imported heat- 
ers also meet the stringent standards 
of the Japan Heating Appliances 
Inspection Assn. 

Approved kerosene heaters have an 
anti-tip switch, which extinguishes 
the flame in the event of a tip-over. 
Some also have an earthquake switch, 
which responds to vibrations. 

The quartz-electric heaters raise 
few safety questions. They all have an 
anti-tip switch and guards that help 
maintain a safe distance between the 
hot tube and your furnishings. 


Comfort and maintenance 


Will you be comfortable in an other- 
wise too-cool room if you use a radiant 
heater? First, you should know that a 
radiant heater is effective only within 
a 20—25-foot area; it’s most effective 
within three to 10 feet. 

A radiant heater gives a pleasant 
warmth, but I find it leaves me cold on 
the backside. If you're sitting on 
upholstered furniture, this is less 
noticeable, since the furnishings pro- 
vide some insulation. You might also 
use two heaters. 

There's little maintenance involved 
with the quartz heaters: Replacing 
the element is a minor chore. Kero- 
sene heaters require more attention. 
First, there’s the fueling. Several 
have a special pump and siphon to 
transfer the kerosene. I recommend 
taking the unit outdoors for refueling; 
it’s impossible to refuel without resid- 
ual kerosene odor. The burner needs 
occasional cleaning. Replacement of 
the wick shouldn’t be necessary often, 
but it can be rather involved. 


Which to buy? 


The quartz-electric heaters are 
lighter in weight—usually five to 10 
pounds—and easier to carry from 
room to room than kerosene heaters, 
which may weigh 20 to 40 pounds. 

Before you decide on a kerosene 
heater you should be sure kerosene is 
available in your area. Refineries 
may sell anything from aviation fuel 
to number-one fuel oil as kerosene. 
These fuels tend to have a high sulfur 
content, which you'll smell if you burn 
them in a heater. 

High-quality kerosene should be 
crystal-clear—a yellowish tint usually 
indicates adulteration. Koehring (and 
perhaps other manufacturers) will 
test a sample you send in and tell you 
if it is appropriate for a heater. You 
can also check your heater after 
you've burned a tank or two. If you 
discover heavy tar deposits, find an- 


other source of fuel for the heater. 

Another consideration may be your 
family's sensitivity to the odor of ker- 
osene. Many people smell nothing at 
all while using the heaters, but some 
may notice a faint odor, especially at 
start-up. 

In general, kerosene heaters put out 
more heat than electrics; they also 
cost more (see tables). Operating costs 
should be considerably less, however. 
Kerosene sells for 894 a gallon in my 
area. A typical 8000- to 10,000-Btu/ 


hr. heater will run from 13 to 17 hours 
on a gallon of fuel. Wattage ratings of 
electric heaters are given in the table. 
You can use those numbers and the 
price you pay for electricity to deter- 
mine their operating costs. 

Will a radiant space heater reduce 
your total heating bills? If you use it 
only occasionally, you may never 
recover the money you spent for it. 
But if you use it as part of a complete 
program of conservation, you could 
recover the cost in the first year. ls 
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ALH Inc 


Koehring, 
P.O. Box 719, 
Bowling Green KY 
42101 


Aladdin Young II 
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i 
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Model J 9440 construction 
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Highest heat output of all. e 

Toyokuni 26 EGR Glass-shielded burner is claimed 
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Comfort Glow 1.10 135 [Removable fuel tank; battery- 
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Bas 3 Accessories 


ТОРУ Newark Ave. 
Elizabeth NJ 07208 
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ШЕШ Beam 700400 | 2389 Two elements with switch to select] 
Deluxe 01001 single or dual operation 


101 Rear-mounted thermostat, front- 
aera | 
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thermal protector, all- steel base 
Washington "NC 27889 
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Hamilton Beach Div., 
Scovill Mig. 


McGraw Edison C 
1801 N. Stadi 
Blvd., Columb MO 


Edison Quartz 7501500 | 2560 Horizontal heater has built-in fan 
to provide convective heat 


Dual elements give 400- or 800- 
watt output. Horizontal heater has 
built-in humidifier (10-oz. water 


SCIENCE NEWSFRONT 


By ARTHUR FISHER 


Double trouble via satellite 


When a NASA weather satellite took this 
remarkable photograph on August 8, 
1980, it captured Hurricane Allen in all its 
immensity. The great storm fills the entire 
Gulf of Mexico as neatly as if it had been 
drawn in by a giant hand. Allen killed 
approximately 250 people on Haiti and left 
12,000 homeless on the island of St. Lucia 
inthe Caribbean. Also clearly visible in the 
Pacific is a smaller, but still large storm, 
Hurricane Isis. Isis fizzled without threat- 
ening a major land mass. 

The satellite is named GOES, for Geo- 
synchronous Operational Environmental 
Satellite; five of the craft are in stationary 
orbit spaced almost evenly around the 
world, at 22,250 miles above the equator. 
They provide photographic coverage of 
almost the entire globe (not including the 
poles) and participate in a program called 
the World Weather Watch. The GOES 
camera system can scan the world’s cloud 
cover day and night (seeing in infrared at 
night) every 30 minutes, and can resolve 
clouds as small as six-tenths of a mile 
across. Thus the network is able to track 
many phenomena-floods, blizzards, ash 
falls from volcanoes, typhoons, and hurri- 
canes—as they occur, with a resulting sav- 


ing in lives and money. The principal task 
of the World Weather Watch, however, is 
the acquisition of information for routine 
weather forecasting. 


Attack of the giant hogweeds 


New York State is being invaded by an 
enormous weed that can cause severe 
skin irritation in those who come in con- 
tact with it, according to Cornell Universi- 
ty botanist Peter A. Hyypio. Giant hog- 
weed grows from 10 to 15 feet high and 
has leaves three feet long that form 
clumps 12 feet across. The weed originat- 
ed in Russia and was introduced into 
Europe and North America early in this 
century. Does the CIA know about this? 


Health and diesel exhaust 


Are diesel emissions bad for your health, 
and if so, how bad? We're going to have to 
wait for a definitive answer, according toa 
report by the National Academy of Sci- 
ence’s National Research Council. An 
NRC panel told the Environmental Protec- 
tion Agency, the Department of Energy, 
and the Department of Transportation 
that the present limited data on the rela- 


tion between diesel exhaust and cancer, 
lung disease, cell mutations, and other ills 
were too iffy to permit firm conclusions. 


PUN 


Telephone assist 


The small keyboard device in the photo 
above is Visual Ear, a portable instrument 
that permits deaf or speech-impaired per- 
sons to communicate via telephone. With 
the phone handset in place as shown, the 
user dials the desired number. A blinking 
lighton a Visual Ear atthe other end alerts 
the called party to an incoming call. Then 
the two type messages back and forth; the 
words appear on a traveling display. 
Developed by Northern Telecom, Inc., 
Visual Ear will be made available by tele- 
phone companies to subscribers. 


Keeping in touch 
How to communicate with offshore oil 
rigs when they are over the horizon? Can- 
ny Scots have solved the problem with 
these giant "billboard" antennas near 
Aberdeen, in northern Scotland. Micro- 
wave radio for multichannel communica- 
tions normally works on a line-of-sight 
basis. But this system relies on tropo- 
spheric scatter to reach oil rigs 175 miles 
away from the shore with simultaneous 
voice, computer-data, and facsimile trans- 
missions. A powerful microwave beam is 
fired across the horizon into the lower 
atmosphere, or troposphere. Convective 
air turbulence in this zone causes random 
scatter of the signal; weak reflections are 
detected by sensitive receivers on the oil 
platforms. Possible range for this micro- 
wave beam-bending technique is 400 
miles. 

Continued 


м you сап train at home in spare time 


Be an ELECTRICIAN 


>, Construction, Maintenance, Electrical Contractor. .. No 
e previous experience needed. Experts show you what to do, 
how to do it...guide you every step of the way! 


Train now to join the thousands of skilled electricians who are employed 
from border to border and coast to coast. Even before you finish your 
course you will understand how to specify and install wiring, how to oper- 
ate and control electric motors and generators, and how to use and main- 
tain basic electrical equipment like transformers and storage batteries. 
You'll learn how to use electrical instruments to check voltage and cur- 
rent, how to trouble-shoot for short circuits, overloads and open wires, 
and you'll be ready to take almost any electrician licensing examination 
offered by city, county or state. 
No need to quit your job or regular school 
ith Course! Everything is explained in easy to understand 
language with plenty of drawings, diagrams and 
You get texts, lessons, photos. And you learn at your own pace...at 
tools, multi-tester, plus home in spare time so there's no need to quit 
all the materials you your job or change your daily routine. No time 
need for your lab experi- wasted travelling to class. Consultants are as 
ments — rheostate, fuse, close as your telephone, and we Pay the bill! Use 
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wiring receptacles, our toll-free 24-hour home-study hotline as soon as 
switches—everything to you enroll. 


get you off lo a fast stat: MAKE EXTRA MONEY! Save money 
on your own electrical work! 


relays. Fuses, circuit breakers, Even before you're ready to go after a full-time job as an 
and fittings. Electrical for electrician, you could be making extra money doing odd 
heating, lighting and motors. The National Electrical | jobs for friends and neighbors. And think of the money 
Code Book...how to use it. Estimating and pricin you'll be able to save doing your own electrical repairs 
Residential, commercial and industrial wiring practice: and installing new electrical Cutlets and lighting. 
How to go into bu: for yourself...plus much, 
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Special Safari Package 


$1.00 Regular postage & handling 
$200 Air rush service 
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п be strapped to "rr b" ofa 07 hung from 


a belt. or shoulder 
e Hi-impact polyprop with thick foam padding 
provides solid protection against shock, rain, snow 
and dust. Yet it weighs less than one pound. 
* Modular units unscrew to vary the case length 
e Accommodates most SLR's with almost any lens be- 
tween 16 mm-300mm (up to 3'4” Diameter) attached 
{о the camera. (Will not accommodate Nikon 
Photomic metering or any auto winders). 
Outside of Texas, for more information 
or to place order, 


CALL TOLL FREE 
1-800-231-1753 
Use Master Charge or Visa 
Safari Camera Case, Inc. 
P.0. Box 19972 N 
Houston, TX 77024 
713-465-2232 


Satisfaction Guaranteed 


CUT STRAIGHT 


WITH 


STRATE: 


Use “STRATE-CUT” Cutting Guide with 
any portable circular saw, jig saw or 
router. Extends to 8'6", reduces to 51" 
for short cuts and portability. Clamps 
to paneling, doors and other long work. 
Rip 4'x8' sheets down the center; trim 
1/16" off a door. Make precision 90° 
cuts, tapers, angles, dados, bevels, 
grooves. Unbeatable for scoring wall- 
board. Guides utility knife. Here's how 
this sturdy aluminum tool works: 


(1) Patented connector joins and aligns 
(2) two 51" guide sections with four set 
screws (3) C-clamps (4) attach guide to 
work. Tool follows guiding edge (5) 
Clamps and illustrated instructions incl 
If not available at your local dealer 
send only $19.95 plus $2.00 shipping & 
handling, U.S.A. only. Send check ог М.О 
to: R.A.K. PRODUCTS, Department 5-39 
Box 23426, Milw., WI 53229. MONEY 
BACK GUARANTEE. Wi 


Science newsfront 


[Continued] 


Help in the cockpit 


Computers that talk and listen [PS, Aug. 
'80] should be easing the task of pilots on 
airliners sometime in the 1980's, accord- 
ing to forecasts made by Lockheed-Geor- 
gia Company planners. The flight-station 
equipment might work like this computer- 
ized simulator complex, developed by 
Lockheed engineers, which responds to 
both voice and touch. Research and 
design engineer William Hood, left, ma- 
nipulates a trio of joysticks that would 
replace current aircraft controls. In the 
upper right panel, the computer replies to 
Hood's verbal requests for information on 
drag coefficient. Below, Hood uses the 
display's touch panel to feed the new data 
to the computer. 

Such devices should lighten the work- 
load of the crew, which may, by the mid 
80's, become excessive. That's because of 
increasing air congestion, more complex 
landing approaches, and ever-more- 
sophisticated navigation and communica- 
tion techniques, all requiring an augment- 
ed flow of information between crew and 
aircraft systems. “By using voice for check- 
lists, altimeter and air-speed indications, 
and landing-gear actuation, verbal verifi- 
cation can allow more attention to be giv- 
en to visual scanning, observation of traf- 
fic information, and collision-avoidance 
displays," says Hood. 


Getting the plutonium out 


Chemists at Lawrence Berkeley Laborato- 
ry of the University of California have 
designed and synthesized a chemical that 
can absorb plutonium and flush it safely 
from living tissue, including bone. The 
compound, called LICAM-C, has removed 
up to 70 percent of the plutonium experi- 
mentally injected into laboratory mice— 
without toxic side effects. Plutonium is a 


poisonous, radioactive element that is a 
byproduct of some nuclear reactions. The 
LBL researchers are planning to investi- 
gate whether their new compound, or 
related ones, might be able to extract plu- 
tonium from low-level radioactive 
wastes. 


Probing nuclear reactors 


Engineers at Sandia National Laborato- 
ries have designed an instrument that can 
record the spatial movements of reactor- 
fuel pins during simulated accidents. The 
Coded Aperture Imaging System (CAIS), 
shown below adjacent to the core of a 
nuclear reactor, converts the gamma radi- 
ation emitted by the highly radioactive 
fuel pins into visible light and records 
their images on film. As the pins shift, 
they create overlapping images, which 
constitute a three-dimensional record of 
the fuel movement. The nature and extent 
of the dislocation of fuel elements inside a 
reactor are important determinants of the 
seriousness of an accident. A typical com- 
mercial reactor has 40,000 fuel pins—met- 
al tubes about 12 feet long and less than 
one-half inch in diameter, filled with ura- 
nium dioxide or other reactor fuel. ) 


Test CHAMBER 


REACTOR CORE 


* 


EQUIPMENT AND 
TRAINING NO OTHER 
SCHOOL CAN MATCH! 


EXCLUSIVE! TRAIN WITH 


Explore micro- HEATH ALL-IN-ONE 
computers, digital мга Master Course in 


systems and more, 
with state-of-the-art 
equipment you 
build and keep! 


Microcomputers now 

includes this remarkable 

new desk-top computer. 

Features floppy disk 

storage, “smart” video 

terminal (terminal has its 

own microprocessor, doesn't 
share one with computer as 

y do most desk models), two 
4 280 microprocessors, 16K 
y RAM expandable to 48K, 
professional keyboard. 


The new H89 (pictured above) is here 
and NTS home training has it! An exciting 
way to explore the very latest in 
microprocessor technology. 

Of course if your interests lie in other 


Our new full color catalog shows you 
areas of electronics, NTS has many pro- 


what each course covers, and identifies 


grams to choose from. And they include the Besides the latest in microcomputers, every unit of equipment included. Send for it 
widest array of solid-state and digital students may work with the NTS/HEATH today and discover for yourself the many 
equipment ever offered by any home- digital color TV (25" diagonal with optional advantages of NTS electronics training, and 
study school. programming capabilities), digital test how you can benefit. 


equipment, an NTS/Heath 2-Meter 

FM transceiver, plus much more field-type 
equipment to make your training exciting 
and relevant. 

Each NTS program uses step-by-step 
lessons and manuals to guide you through 
experiments, testing, and kit building as you 
develop skills. The NTS Project Method of LN AI. CALE R 

"4м 


training i f th т: 
н ic "| LL 
VETERAN TRAINING. 
NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. 
Check card for more information. 
ыш шыш umm umm um um ш 


NATIONAL TECHNICAL SCHOOLS 
4000 South Figueroa Street, ` Dept 202-011 
Los Angeles, California 90037 


J] Please rush FREE color catalog on course checked below | 
O MicroComputers/MicroProcessors O] Auto Mechanics 


C] Communications Electronics O Air Conditioning 
O Digital Electronics О Home Appliances 
О Industrial Technology O Color TV Servicing 
| Name Age 
Address | 


Apt. City 


p) State Zip | 
> C] Check if interested in G.I. information. 


О Check if interested ONLY in classroom training in Los Angeles. 
ea пыш uum 


Travellin’ Fridges 


Save $30 but you 


must act now! 


Our off-season special ends soon. To guarantee your saving call toll free 


or use order coupon below. 


DON'T MISS OUT ON ELECTRONIC REFRIGERATION FROM $99! 


You've nicely gotten away on your long 
awaited vacation, camping trip or long week- 
end with the family. You're comfortably 
cruising in your car, van or rec. vehicle along 
a busy interstate with few rest stops or 
restaurants. You guessed it...the kids want to 
stop for a snack. But your Koolatron P34 or 
P34A is full of sandwiches, cold pop, fried 
chicken. ..home made, fresh and cold. The 
family helps themselves and you've saved 
valuable vacation time and another expensive 
restaurant bill 

You're a commuter, a salesman or a 
trucker and you spend many hours in your 
vehicle daily. You've often longed for a fresh 
snack or cold beverage as the miles tick away. 
Now with your amazing Koolatron P10 plugged 
in beside you, you open the lid and instantly 
fresh food and drinks are at your fingertips. 
You're refreshed ...you've saved an unneces- 
sary stop, time and money. 

AFFORDABLE CONVENIENCE 

Home refrigeration has come a long way 
since the days of the ice box and the block of 
ice. But most of us resign ourselves to doing 
without the same convenience once we leave 
our homes. Or, we revert back to the cooler 
and ice routine of days gone by, simply 
because theres never been any dependable 
and inexpensive alternative. But now, for the 
price of a good ceoler and one or two seasons 
of buying ice, (or about 10 family restaurant 
meals), all the marvels of home refrigeration 


ice cooler with its soggy and spoiled food can 
become a stone-age memory for you. An 


amazing space-age miracle...the thermo- 
electric solid state module ıakes this port- 
able refrigeration revolution possible. 


These miniaturized thermoelectric modules 
replace all the bulky complex piping 

coils, compressors and motors in conventional 
portable refrigerators. 


Utilized by NASA scientists, as the only 
refrigeration system for rockets and satellites, 
thermo-electric cooling has been in use for 
almost a quarter century. These expensive 
modules were selected by NASA for some 
basic reasons. ..they're small (about the size 
of your watch). ..they're light weight (they 
weigh less than a package of cigarettes)... 
they're totally reliable (these modules are 
completely solid state and have no moving 
parts)...they require little power (they 
use the same power as one of your car's tail- 
thev're completely insensitive to 


tilting, bumping, vibration, (which causes 
failures to conventional compressors, motors 
and piping)...they're powerful (these modules 
have the same cooling power as a 10 lb. block 
of ice)...and they never wear out or break 
down. And for portable refrigeration where 
you require 12 volt DC. power, thermo- 
electric modules are the most efficient. These 
amazing heat pumps have not only gone to the 
moon, but have provided the breakthrough 
for Koolatron’s truly reliable, lightweight 
portable refrigerators. 
THOUSANDS IN USE 

Koolatron Industries Limited now has 
tens of thousands of these electronic fridges in 
use worldwide using these same powerful 
solid state modules. The reliability, perfor- 
mance and convenience of electronic refriger- 
ation has now been dramatically tested and 
proven in all kinds of temperatures, conditions 
and environments from Australia to Alaska 
Built to take it, these electronic modules 
are encased in tough, plastic insulated chests 
that are designed to be rugged and trouble- 
free. Non-rusting hinges and latches prevent 
corrosion in salt water environments. And 
with only one moving part (a small 12 volt fan) 


Koolatron portables seldom see a service depot. 


Koolatron's combination of space-age heat 
pumps and quality engineering have now led 
to a whole family of electronic portable refrig- 
erators and food warmers that eliminate costly 
ice and provide "home refrigeration" conven- 
іепсе at sane and sensible prices. 


78:39. $109.00) 


Holds approx. 17, 12 oz. 
pop cans-refrigerates 
in air temps. up to 95*F. 


of a switch. Tough, 
blue Polypro plastic 
case. Ext, 16"L x 1 
11-2" W. Int. 11-1/2"L x 
8"H x 8"W. with 10 litre. 
capacity (0.4 cu. ft) 
weighs 10 Ibs. empty. 
Operates from supplied 
12 volt power cord in 
vehicles or with optional 
12VDC/T10VAC power 
adaptor. 


Koolatron’s P10 not only makes a great 
car fridge but at a flick of a switch lets you 
bring home your favourite fast foods “piping 
hot". Comes with a 9 ft. power cord that just 
plugs into your cigarette lighter. Amazingly 
easy to operate...one switch selects hot or 
cold. A second switch allows you to refrigerate 


normally or select maximum cold. With your 
engine off, you can operate several hours and 


still start your engine to recharge your battery. 


“A low battery" indicator warns you when it's 


time to recharge. With the power off, your P10 


keeps everything hot or cold for many hours in 
its well insulated case. 

As a travel fridge the P10 keeps your 
favourite foods and beverages fresh and cold 
wherever you go. If you're a salesman, your 
food samples will arrive perfectly hot or cold 
every time. If you carry insulin, medical 
samples, dietetic foods, your P10 will never 
leave your side. Great for private planes. 

Photographers will find it invaluable for 
keeping expensive films from going bad. And 
mothers. ..now you can refrigerate baby's 
formula in your car then heat it with the flick of 
a switch. Powerboaters, just plug it into your 
boat's cigarette lighter, and keep a day's food 
and drink ice cold without running into shore 
for ice. You campers, hunters and fishermen 
will find endless uses for transporting provi- 
sions and bait...then take home your catches 
and game without spoiling. Terrific for golf 
carts. 

And with our optional 110 volt adaptor 
you'll find endless uses wherever house 
current is available... At your cottage... 
as a bar fridge...in your motel room for a 
midnight snack and drink or as a small office 
fridge. Use as an auxiliary home fridge when 
you're having a party. And it's a natural at 
drive-in movies, auto races and at sporting 
events. 


"$169. $139.00 


Holds over 40 ibs. of 
food and beverages or 
48 pop cans. Refriger- 
ates in air temperatures 
up to 95°F. Rugged ABS 
case in sand beige co- 
our with dark brown 
non-corroding latches 
and handle. Large 34 
litre capacity (1.2 cu. ft) 


16W, Int. 16"L x 12"H x 
11-1/2""W. Operates on 
12 volts DC with supplied 
power cord or with 
optional 12VDC/110VAC 
power adaptor. 


The P34 is our standard recreational size 
portable refrigerator. This new, improved 
model has a non-adjustable solid state thermo- 
stat which keeps your food at normal refriger- 
ation temperature even in 95°F weather. It 


holds more than three times as much as the P10. 


Imagine dry, dependable refrigeration 
with the size to match your travelling and 
camping needs. Fits into any boat, van or 
camper or hack seat of your car. Plugs into 
your cigarette lighter receptacle and refriger- 
ates over 40 lbs. of food (no space wasted by 
ice), yet it draws no more than the P10. 


With our optional 110 volt adaptor, you'll find 
endless uses as a bar fridge, cottage fridge, 
office fridge. Your P34 has all the advantages of 
the P10 without the heating cycle or low battery 
indicator but with all the capacity needed for 
serious boaters, campers, hunters, fishermen 
and travellers. 


The same size, colour, weight and capacity as 
the P34 but includes food warming features. 
fully adjustable temperature control and low 
battery warning indicator 


The P34A is our top of the line portable. 
Itheats, it refrigerates and with specially 
designed electronic circuit control (patent 
pending) it allows you to dial a complete range 
of temperatures from very cold to very warm. 

Imagine the versatility. In season, 
refrigerate all your hunting, camping, boating 
and cottage provisions. Off-season, keep 
foods piping hot on your ice-fishing, skiing 
and snowmobiling weekends. You can even 
dial wine-cooling temperatures. Our low bat- 
tery indicator wams you when you need a 
recharge and the sensing circuits efficiently 
control your power consumption to save on 
battery drain. This is our best of the line, 
recreational fridge and food warmer with all 


READ WHAT OUR CUSTOMERS SAY: 


“We took meat from Canada and ate it ten 
days later after thawing it in Florida. All our 
produce and drinks stayed unbelievably fresh 
and cool” SH. Hamilton, Canada 


"The way try to sell my refngerator one 
would think I was on commission. We love 
our unit" POP, Houston, Texas 


“The Koolatron is everything they say 
about it in its advertising. I personally bought 
one, tested it and found it so desirable that! 
gave it to my daughter and son-in law who 
made a cross-country trek from Vermont to 
Oregon with their infant daughter. They told 
me that aside from their new Dodge van, the 
Koolatron was the most indispensable item of 
equipment they carried” KM, New York, NY. 


Lone PHONE | 
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the bells and whistles for the discerning buyer 
who demands quality, size and complete 
versatility. 
SAVE $30 IF YOU ACT NOW! 
ordering off-season can save a 

full а off our regular prices. Y You save! We 
keep our plant operating at an efficient level. 
ORDER TODAY WITHOUT OBLIGATION! 

Simply complete the attached order 
form of phone collect and we'll rush you your 
portable on our no risk 21 day trial offer. Each 
unit comes with complete instructions and a 
written 1 year warranty. In the unlikely event 
you ever need service, we have major service 
centres in New York, Arizona and Canada. 

When you receive your Koolatron, use it 
constantly for 3 full weeks without risk. If you 
ordered our optional 110 volt adaptor, plug it 
in, then use your portable immediately as a 
bar fridge or around the patio or pool. Next 
plug it into your car or RV. Take your family 
out for a weekend trip. Enjoy fresh home 
cooked food as you thumb your nose at those 
expensive restaurant stops. Then use it on 
your boat or in your office or let your son or 
daughter try it at their college dorm. If after 
you've thoroughly tested it, you don't agree 
that your Koolatron represents a major 
breakthrough that will save you time, money 
and bother for years to come, send it back for 
a full refund. You can't lose...we guarantee it. 

So be among the thousands to discover 
that the ice age is over! Don't waste another 
dollar on ice...order your Koolatron with no 
obligation, today! 


PHONE FOR IMMEDIATE DELIVERY 

For rush delivery, call "toll free" by 
asking your operator to dial us collect. 
Quote the Dept. No. in the coupon below to 


guarantee your $30 saving. 


0-705-737-0842 


Koolatron Industnes Limited 
56 Harvester Ave, Batavia, New York 14020 
230 Bayview Dnve, Bame, Ontano, Canada 


Or use this handy order coupon. 
Save $30 with this coupon =] 


Koolairon 


56 Harvester Avenue, Batavıa, New York 14020 
Canada: 230 Bayview Drive. Barne, Ontario L4N 4Y8 


Save me $30 with these off-season prices: 
— Koolatron P10 at $99 00 ($108.00 in Canada) 
— Koolatron P34 at $139 00 ($149.00 in Canada) 
— Koolatron P34A at $159.00 ($169.00 in Canada) 


—  Koolatron IOV adaptor at $2995 ($3495 ın Canada) 
Please add $800 for handling and delivery per unit | 
No charge for shipping adaptor if ordered with unit | 


Dept 1533 


Add $300 for shipping adaptor only. 
(NY. Ont and Quebec residents add sales tax) 
Tunderstand that may return any item undamaged 
within 21 days and receive a full refund if! am not 
satisfied. 

О enclose my check or money order for 

S — — — — — —or please charge it tomy 
Оза DMastercharge O Amencan Express 


Account Number 
Expuy Date OSend brochure only. 


Sinite 
(necessary to send merchandise) 


STATE 


So your videodeck 
won't pay for the 
sins of your videotape. 


On the surface, videotape is 
the picture of innocence. But 
if its microscopic oxide parti- 
cles and binder are not of the 
highest quality, loose oxide 
particles may shed into the 
works of your videodeck. And 
oxide shedding has been the 
downfall of a good many 
videodecks. 

Super Avilyn is different. It's 
a super-refined videotape 
especially developed by TDK. 
Super Avilyn particles are 
virtually inseparable from their 
strong binder. They stick to the 
tape as your videoheads spin 
at1800 rpm. Pictures stay faith- 
ful to the original. Virtually no 
drop outs or color loss. Bril 
liance and crispness from be- 
ginning to end. Even during 
six-hour play, when the tape 
moves at a bare .43 inches 
per second. 

Before we told you all this, 
you could have innocently hurt 
your tape deck. Now that you 
know all about Super Avilyn, 
it would be a sin to use any- 
thing else. 


“ТОК. 


The Vision of the Future 


Video-disc player 
— instant movies with 
push-button options 


Laser reads bottom side of disc, using ser- 


vo-driven mirrors. Control buttons move 


It looks like an ultramodern LP- 
record player. The hinged door swings 
up to expose the platter area; a bank of 
buttons gives you complete control 
over what it plays. The difference: 
This player extracts picture informa- 
tion from special prerecorded video 
discs. Movies, concerts, and documen- 
taries appear on your television 
screen in vivid color, and two channels 
of audio produce stereo or bilingual 
sound tracks. 

Video-disc players are not new—PS 
has been following their growth for 
five years and even devoted a 1977 
cover to them. But now they’re out of 
the labs, out of the limited test-mar- 
ket stage, and, by the time you read 
this, into some 46 major cities 
throughout the country. Surprisingly, 
the first mass producer is Pioneer, the 
hi-fi manufacturer. Pioneer calls its 
$750 video-disc player Laser Disc. 
Recently I had a chance to use one in 
my home. The player is designed 
around the Philips optical format, so it 
uses a beam of laser light to extract 
information from the disc. What hap- 


| pens inside is complex, but using the 


device is simple. Just place a disc over 
the center hub and shut the door. 


| Push pay, and the record begins. 


Using the console buttons, you can 
freeze a frame or play the disc—for- 
ward or backward—at normal speed, 
in slow motion, or at three times nor- 
mal speed. The scan button helps you 
quickly locate a particular segment of 
the record. But by using a keyboard, 


light across record for playing or hold it in 
one position for still-framing. 


there's an even easier way to do this. 

Each picture (frame) on the disc is 
given a number. (You push a button to 
display the number on the screen.) To 
find a particular frame again, you tap 
its number into the keyboard. 

On some discs, such as recordings of 
concerts, entire areas are grouped into 
“chapters.” The record album cover 
tells you which chapter contains each 
selection. Punch “6” on the keyboard, 
for example, and Loretta Lynn is cued 
up, ready to sing “Coal Miner's 
Daughter." 

Connecting the unit to your TV is 
easy: an RF connection attaches it 
directly to the TV's antenna termi- 
nals. Composite video and stereo au- 
dio jacks are also provided for use with 
more elaborate systems (hi-fi and pro- 
jection TV, for example). There is also 
a connector for an optional wireless 
remote-control package ($50). 

Laser Disc is an excellent piece of 
machinery. The picture and audio 
qualities are superb—most of the time. 
The only problem I found is with the 
discs themselves. 

A few of the earlier MCA recordings 
I tried had visual and audible noise— 
one even occasionally skipped tracks. 
The latest movies I watched, however, 
played without flaw—all helping to 
make one point very clear. Yes, you 
can now buy an exceptionally well- 
engineered player from Pioneer—but 
be sure there’s an ample supply of disc 
makers and titles before you do.— 
W.J. Hawkins 


ROTORWAY ` 


SERVICE 
CENTER 


Here comes the brand new Exec, 

RotorWay's second generation 

full service helicopter. Rotor- 

Way has been in the vertical 

flight business for several years 

supplying helicopter equipment 

to the little guy who in the past 

because of high cost, could only 

dream of owning his own. We under- 

stood these dreams and just like 

Henry Ford, we decided to do 

something about them. Don't 

forget that Henry worked 

quietly for years, before he 

was able to produce his 

“Model T", and up until 

now, So have we. 

The Exec has finally arrived 

and so has RotorWay. We 

have foundries and in-house 

machining capability that even 

permits us to produce our own 

power plants. Now, with a ten year record of factory 
direct sales we are ready to establish a national 
distribution network for our vertical lift version of 
Henry's "Model T". With successful foreign centers 
already established, we are now ready to move state- 
side with a similar program. 

"RotorWay Service Centers" will operate in a local 
market area under the guidance and policies estab- 
lished by the company. Our selected partners will 
be involved in selling, servicing and providing me- 
chanical training for RotorWay customers. We have 
planned our RSCs' as individual profit centers for 
individual ownership. We know that our associates 
success also guarantees ours. 


Here is who we are looking for, a 
mechanically inclined businessman 
with a proven track record of sales 
and management success, a self 
starter with common sense who 
shares our love for the kind of 
freedom that helicopter mobility 
provides. Of course, there is the 
question of finances and business 
location. Space in this ad will 
not permit a complete discus- 
sion of the RotorWay Service 
Center program, that's why 
we have specially prepared 
an information brochure 
called the RotorWay 
Service Center Oppor- 
tunity Package. We 
could send it free, but 

we do not for several reasons. 

1. We receive hundreds of inquiries per month re- 
garding our helicopters and we simply cannot 
afford to educate every inquirer for free. 

2. Postage is expensive. 

3. The fee for the package will help us qualify your 
degree of interest and sincerity. 

If you are a business person with a desire to expand to 

new horizons or if you would like to trade your present 

venture for one that is totally new, exciting and dif- 

ferent, check out our RotorWay Exec. Our "Model T" 

may be justthe success story you have been searching 

for. Explore the business end of our operation, send 
today for your "RSC" Opportunity Package. 


torWay 


14805 S. Interstate 10 • Tempe, Arizona 85284 


Information supplied in the RotorWay Service Center Opportunity 
Package includes background and history on RotorWay Aircraft 
along with photos of products and facilities. Color brochures on 
both the Scorpion 133 and RotorWay Exec helicopters, containing 
pricing info, performance specs, and important features, etc. A 
descriptive brochure on the type and location of facilities required 
to establish a service center. An outline of what is included with the 
service center, along with financial requirements. Marketing 
information on our products, how and to whom they are sold. A 
Qualification Form which will assist us in evaluating your background 
should you choose to proceed further 


Send me the RotorWay Service Center Information Package 


Mastercharge 


LOOK AND LISTEN 


By WILLIAM J. HAWKINS 


Video transfer 


Great movie makers: Alfred Hitchcock, 
Otto Preminger, Francis Ford Coppola, 
Alfred Hawkins. Wait . . . Alfred Hawkins? 
Sure, my father is responsible for hours of 
home movies covering years of true fam- 
ily drama. 

There's suspense (the day my mother 
first got her driver's permit), adventure 


(our trip to Niagara Falls just after the 
giant rockslide of '54), comedy (your rela- 
tives are probably no better than mine), 
and even horror (remember your wed- 
ding day?). 

Saving those memories is important to 
us and future generations. But leaving 
them on film can lead to trouble. In time, 
the color dyes will deteriorate, and some- 
day there may no longer even be any 
eight-mm gear around to show them. As 
many videophiles have been finding out, 
however, there is now a much easier way 
to show home movies: Transfer the film 
to videotape. 

Thetransfer also gives you the opportu- 
nity to "enhance" the movie. | offer my 
film-editing techniques as suggestions: 
Old eight-mm film is mute—no sound- 
track. But with a microphone, turntable, 
and standard stereo amplifier, you can 
add your own. Connect the mike to one 
channel, turntable to the other, and short 
the left- and right-channel "tape-out" 
jacks together. Connect them to the “au- 
dio-in" jack of the videotape recorder. You 
can now narrate the film with the mike, 
while mixing in your own musical score 


from records. (Use amp's BALANCE control 
to set mike level above record.) 

As shown in the drawing, the video 
transfer requires some special compo- 
nents. The film projector (1) focuses the 
image on the front of an Akai film-transfer 
screen (2). This device looks like a stand- 
ing open book, with the screen as the front 
cover and a mirror in the rear. The image 
passes through the screen (which acts as 
a rear projector) and is reflected off the 
mirror. Result: a correctly inverted image 
on the mirror surface—which is in view of 
the color video camera (3). The camera 
converts the optical image into a video 
signal, which is recorded by the VCR (7). 
The transfer is made. 

But don't stop there. A video monitor (6) 
is used as a switch, selecting either the 
camera signal or a video signal from an 
Atari home computer (5). The computer 
can be easily programmed for a variety of 
special effects. Using its graphics capabil- 
ity, for instance, you can have a cartoon- 
like curtain introduce the film, slowly 
opening to expose the title, filming dates, 
and any special remarks you'd like to 
таке. Then, after switching to the camera 
and recording the film, you can use the 
computer again to add a graphical “епа” 
plus, perhaps, rolling credits. 

1 also used the video monitor to help 
cue up the next video source, (Try not to 
stop the tape. But if you must, use the tape 
PAUSE button to keep the breaks on the 
tape as unobtrusive as possible.) The pro- 
jection TV (4) is for the narrator-my 
father, in one case. While watching the 
movie-like image, and speaking into the 
microphone, he once again crossed the 
Western frontier and journeyed to Flori- 
da's Everglades—but this time | went 
along. 


Quick looks 


@ Remember the 3-D movies of the 
1950's? MCA does and intends to sell vid- 
ео cassettes of them—complete with spe- 
cial viewing glasses—for home use. 

@ Hitachi recently unveiled its Mag 
Camera, a portable video camera with 
built-in tape deck. Cassettes, similar in 
size to audio cassettes, hold up to two 
hours of taping. The camera should be 
available here in about a year, says Hita- 
chi. Sony has a similar camera [PS, Nov.] 
but originally said it would not be on mar- 
ket for five years. Hitachi's announcement 
may change Sony's plans. 

© Mura Corp. has added a special sep- 
aration control to its headsets. The control 
moves the music out in front of you, 
claims its maker, to make the phones 
sound similar to speakers and more real- 
istic. 

® Vantage Press claims опе of its new- 
est novels was written entirely by a com- 
puter. The title: Bagbone, Hem ‘I Die Now. 
Presumably, the 136-page book is more 
understandable than its title. 


A PS P.S. 


Wantto know more about tape, cassettes, 
and recording? Write to TDK, Consumer 
Group, 755 Eastgate Blvd., Garden City, 
N.Y. 11530 and you'll get a 48-page book- 
let—free. m 
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! EARLY TIMES. 
` THE WAY IT WAS, IS THE WAY IT IS. 


1871. A hastily arranged reception 
for a pioneer balloonist. 

On July 4,1871, an astonished crowd in 
Kalamazoo, Michigan beheld a lone balloonist 
escend from the sky. He was Professor Steiner, 
the first mortal to fly across Lake Michigan. 


4 And even then, what would have been more 
$ appropriate at a welcoming party than Early Times. 
The whisky that made Kentucky whisky famous. 

Today, we're still slow-distilling it the same 


е way we did then. And thoughtful people 
always have several bottles on hand for 
friends who drop in out of the blue. 


$10,000 CASH 


One week from now you can havé $10,000 

deposited in your checking account. 
And 

The best рап is you won't have to do any Sell- 
ing of any kind, Buying of any products, or in- 
vesting any of your own money to receive it 

Not a Mail Order or Real Estate Scheme ! 

No, it is Not a mail-order scheme. No, it has 
nothing to do with buying or selling of Real 
Estate. It is not gambling (remember | said No 
Investment of your own money). No, it is Not go- 
ing to make you a millionaire overnight. But it 
can put $10,000 cash in your checking account 
next week (for you to use for ANY purpose you 
desire). 

As incredible as this may sound, there is a 
way to have $10,000 CASH next week without 
working twenty-four hours a day for the next 
seven days. But because of this bold statement, 
1 would like you the reader to be the judge . 

| promise you won't be disappointed. 

1 know you are skeptical and you have a right 
to be. | know you have been promised instant 
Money in the past and when you ordered the 
plan, it didn't work. 

Let me start by telling а little about myself 
and how | discovered how you can put $10,000 
cash in your hands in one week. 

My name is Bob Shindler and | have lived in 
Herndon, Virginia for the past four years. | own a 
$100,000 home, three cars and have an income 
of over $100,000 a year. (My CPA has a financial 
statement to prove it.) My children go to school 
locally and | have a professional business 
license issued to me by the Supervisor of the 
County of Fairfax, Virginia. (You can check it!) 

Гат telling you this so you will know that | am 
going to be right here in Herndon, Virginia 
tomorrow, next week and next year to back up 
these statements. 

If you are still with me this far, and | hope you 
are, | would like to share with you how ! 
discovered this plan for putting $10,000 cash in 
your checking account in one week. 

Now | know you expect me to tell you about a 
"secret formula" | found in the attic of some old 
mansion or | spoke to and studied the richest 
and most powerful men in the country. 

1 didn't do any of these things. 
1 wouldn't insult your intelligence. 
Only a Select Group of People Know About It ! 

What | learned, by accident, was quite the op- 
posite from any formulas or methods you may 
have heard or read about. It's Brand New and on- 
ly a select group of people in this country know 
about it. 

It was 9:00 AM Monday morning about two 
hours before | was to open my small business. | 
was desperate! | was just informed | was broke, 
because the bank reneged on my loan at the last 
minute and if | didn't raise five thousand dollars 
in Twenty-Four hours, | would be out on the 
Street and my investment in the business would 
be down the drain. | couldn't believe it! All the 
years | had saved to have this small business 
and now, to have it taken away before | even 
opened the doors. 

Believe me when | tell you it’s a terrible feel- 
ing being broke. If you have ever been in this 
situation, you know exactly what | mean. 

THEN IT HAPPENED! Like a miracle from 
heaven a man appeared at the front door, knock- 
ing as hard as he could, trying to get in. He look- 
ed like a salesman and at that very moment a 
salesman was about the last person in the world 
| wanted to talk to. But, | let him in anyway. | had 
to talk to someone about my delimma. Besides, 
he seemed to have more interest in my business 
than my banker or anyone else did. He told me 
as soon as he entered he was not a salesman. 
He informed me he represented a company that 
was interested in helping entrepreneurs get 
their new ventüres off the ground. He said he 
had noticed that | was opening a new business 
and if | needed any assistance or extra cash, his 
company was willing to write me a check for up 
to $10,000 and deposit it in my checking ac- 
Count tomorrow. 


I TOLD HIM TO GET OUT! | didn't know who put 
him up to this joke, but to me it wasn't very fun- 
ny. | told him that | was in serious financial trou- 
ble and ! had no time for him or his practical 
joke. 

He assured me he wasn't joking and his com- 
pany was indeed willing to write me a check for 
$10,000. And if | was willing to listen, he would 
show me how | WOULDN'T have to pay back the 
$10,000 out of any of the profits | made with it or 
out of any personal income І may earn with it in 
the future. 

| still didn't believe him! | asked him to leave 
the premises immediately. He said he would 
leave, but he would like to leave his card so | 
could check out his company and his offer. | told 
him I would be more than happy to check out his 
company. 

What did ! have to lose? 

He left me his card, phone number and detail- 
ed information on how his company program 
worked. 

While investigating the company, | found 
several people in the Washington, D.C. area who 
were, until recently, working al meaningless 
jobs just trying to make ends meet. They all told 
me the company | was inquiring about was a 
very reputable corporation and that it had 
helped them start very profitable businesses, by 
using the corporation's financial assistance 
program. They also informed me that with this 
program they did not have to take any of the pro- 
fits that their businesses earned to pay back the 
money nor did they have to invest any capital of 
their own to get started. It was theirs to keep 
and use in any way they deemed fit. 

The Concept This Company Is Using 
18 New, Different and Unique! 

| found that these cases were not isolated by 
any means. From one end of the country to the 
other | talked to men and women from all walks 
of life (all using the same program). They all 
started without any capital (except for the finan- 
cial assistance from the corporation) and all 
became successful businessmen in a matter of 
a few years. 

The man and the company with the $10,000 

check is “For Real” and so is the check. 
The concept his company is using is New, Dif- 
ferent and Unique. Who ever heard of a company 
giving you a check for $10,000 and asking you 
NOT to pay it back out of any profits or money 
you may earn with it. 

Мо gimmicks! No luck! No investment of your 
money! No hassle from bill collectors! (It is NOT 
a loan.) Just $10,000 cash to do with as you 
wish, on whatever you wish. 

What's The Catch? There Isn't Any. 

Stop! Don't Rip Up this MAGAZINE. What | 
am telling you is the truth! 

I know by now you are probably wondering 
what the catch is. LISTEN TO ME CAREFULLY. 
There isn't ANY. | checked. And | checked again. 
Everything ! have told you is legal and above- 
board. This unique program is offered to anyone 
who is over twenty-one, in every state in the 
United States. There is NO special training or 
schools you must attend. There is NO age limit! 
It doesn't require "talent". It has nothing to do 
with any Federal Government or State Govern- 
ment loan program. Nor do you have to live in 
any particular part of the country or have ex- 
perience to receive it. 

What do ! have to do to get the $10,000? On 
page 52 of my report | will show you. Believe me 
there is no hard work involved. In fact, being 
employed is Not one of their requirements to 
receive it. 

I know this is contrary to anything you have 
heard or read about in the past. But I will tell you 
this: anyone who does what the report tells him 
to do can make a substantial income every year 
by starting with this program and it would be 
foolish not to take advantage of it. Things are 
tough for people living on salaries. Tomorrow 
they'll be even tougher. 

So there is no misunderstandings | would like 
to go over this important part again. This pro- 


gram is NOT a Loan! There is NO gambling in- 
volved! It is NOT a pyramid game! There is NO 
buying or selling of any real estate OR products! 
No Investment of your money! It has absolutely 
NOTHING to do with mail-order! And there is no 
risk, because | won't cash your $10 check or 
money-order for 30 days AFTER I've sent you my 
report. 

| Guarantee it! 

Warning: This Opportunity May Not Last Long ! 

1 am not going to try and kid you and tell you 
this program will always be available. It won't 
be! Like everything else in life, circumstances 
change, people change and companies are 
bought-out by large corporations. This kind of 
company with a program that benefits them as 
much as it benefits you won't be around long 
before the word gets out and a big conglomerate 
buys it. a 

My advice to you is to order the report. 
You've got NOTHING TO LOSE and 
EVERYTHING TO GAIN. There is ABSOLUTELY 
NO RISK! 

My report is 174 pages long and will take you 
about two hours to read. It will show you more 
than how to get the $10,000. It will show you how 
to make a substantial income with it. 

The program is available to EVERYONE no 
matter what financial situation you may be in. 

1 have already received many letters from 
housewives, businessmen, factory-workers and 
people from all walks of life who have thanked 
me and profited from the information in my 
report. 

The only difference between them and you is 
their use of this program shown in “The Get 
Rich Report" and a solid lifetime income. In just 
опе week from now you can know and have what 
they have. 

The report is written in plain English to make 
it easy to read and easy to follow. You will find 
after reading it that you don't need any formal 
education with this program. Nordo you need 
any special experience. Both men and women, 
all ages, are acting on this information. And 
believe me when | say it does not require you to 
leave your present job, business or location. 

What If | Don't Like It ? 

That's OK. Whatever your reasons. If you feel 
the Get Rich Report is not worth at least 
$10,000, send the report back. | will send you a 
complete refund in the next day ail. No Has- 
sle! No Questions asked! | guarantee it! 

For those who are still skeptical! 
| will go one step further: POSTDATE YOUR 
CHECK FOR 30 DAYS FROM NOW. (That will 
give you plenty of time to receive the report and 
find out what I've been telling you is true.) 

! won't cash your check or money-order for 30 
days after Гуе sent you my report. Use the рго- 
gram and information for that period, and if you 
are not satisfied, just send the report back and 
I'll return your check UNCASHED. 
This report is NOT available in libraries or book stores. 

© Bob Shindler 1980 
T Bob Shindler” E. 
1 Kingston Chase Estates 
Dept. PS-6, P.O. Box 607 
Herndon, Virginia 22070 


OK Bob. | still have serious doubts that 
your plan will work for me, but what do | have 
to lose. Send me a copy of The Get Rich 
Report, only with the understanding that you 
will not deposit my check or money order for 
30 days after the report is mailed to me. If | 
am not satisfied for any reason, | simply 
return the report and you will return my 
check Uncashed. On that basis here is my 
ten dollars. 


Name 
Address 
City 


State .— Th. — 
| LL Ali reports are mailed the same day received. == = 


For less than $25, hire a full time 
Night Sentry to protect your home. 


Night Sentry puts 
electronic timed lighting 
control where it belongs: 
on the wall... 


Most home security experts agree that 
one of the most effective deterrents to in- 
truders and burglars is lighting that 
creates the "lived-in" look while youre 
away. Now the new Dynascan Night Sen- 
try enables you to easily achieve that 
lived-in look. Using a micro-computer 
that does the work of more than 10,000 
transistors, it provides automatic control 
of indoor or outdoor light fixtures, includ- 
ing porch, post, kitchen, bathroom, and 
bedroom lights. 


The amazing micro-computers “mem- 
ory” permits automatic self-programming 
(just use the Night Sentry as a conven- 
tional light-switch—after 24 hours, your 
pattern of light use will be repeated daily 
thereafter.) You also can program it man- 
ually in a matter of seconds! Up to 48 
ON-OFF settings per 24-hour period are 
possible. Installs in minutes with only a 
screwdriver. 


Comparison Chart 


FEATURE 


1. Automatic programming 


2. Manual programming 


3. Built-in 
muctoprocessor/memory 


4 Solid-state reli 


5 Silent operation 
(no motor) 


6 48 "ON-OFF" selections 


т Variable "ON-OFF" times 


8. Easy pushbutton override 


9. Easy 2-wire installation 


10 Fits any single or 
multiple switch box 


11. Usable with most stan- 
dard or decorator 
switch plates 


12 Attractive “low-profile” 
decorator styling 


13. "Soft-start" triples 
bulb life 


14. Available in way 
model 


18. Available in table model 
with dimmer 


YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 


Check these "never-before-available" 
features: No clock motor or gears to be- 
come noisy; easy override of program to 
use as conventional ON-OFF switch (no 
fumbling behind or under furniture to lo- 
cate an override button); built-in variabil- 
ity of ON-OFF times to confuse intruders 
or burglars “casing” your home; usable in 
single or gang switch boxes; uses exist- 
ing standard or decorator switch plates; 
available in 3-way version. Also avail- 
able: table top model for controlling 
lamps plugged into wall outlets. 


Visit your local hardware, home center, 
or department store and see the new 
Night Sentry Suggested retail price 
under $28. 


NIGHT SENTRY 


Timed Light Control 


From the people who brought you 
COBRA Radios and Cordless Telephones 
Write for color brochure. 


DYNASCAN 


CORPORATION 
6460 W. Cortland St, Chicago, 


NEW IDEAS FROM THE INVENTORS 


ILLUSTRATIONS BY DANA RASMUSSEN 


Separator pump salvages spilled oil 


Oil spills from tanker accidents and from 
leaks at offshore rigs and loading docks 
not only foul the environment but also 
waste enormous quantities of oil. This 
floating pump is designed to separate a 
surface-floating slick before it becomes 


unsalvageably mixed with sea water. It 
would scoop the slick into a separation 
column; vibration would gentle the 
lighter oil to the top of the column. After 
being pumped into a holding tank, the 
skimmed water would be dumped. 


Truck tubes cut or add drag 


Linked by bevel gears, three rotating 
tubes on the front of a trailer would be 
driven in the direction of wind travel when 
the vehicle was barreling along, then 
reversed when the driver applied his 
brakes to oppose wind flow and increase 
drag. They'd make use of the Magnus 
force, the torque exerted on a rotating cyl- 
inder by a fluid—air—flowing perpendicu- 
lar to the cylinder's axis. 


Deflectors clear side windows 


Even after your defrosters have cleared 
your windshield, you may have a long 
wait before the side windows are suffi- 
ciently defogged for safe driving. These 
warm-air deflectors, fastened to the front 
pillars, are said to speed cleaning of the 
side windows and keep them de-misted 
while you drive in snow, high humidity, or 
very cold weather. 


The following patents have been issued on these inventions: Oil separa- 
tor—No., 4,108,773 to S. Macaluso, Farmingville, N.Y.; Defogger—No. 
4,109,562 to C. MacDonald, Barrie, Ont.; Shovel—No. 4,103,954 to J. Vas- 
tubes—No. 4,113,299 to D. Johnson, San Diego, 
Calif. and G. Johnson, El Paso, Tex.; Food warmer—No. 4,134,004 to T. 


las, New York, N.Y.; Dri 


Two-handled snow shovel 


The hinged and rigid handles of this 
scoop would let you shovel and lift snow 
without bending over or stepping along- 
side the handle pole to obtain lifting lever- 
age. The handles are linked by a sliding 
cross brace. After pushing the blade into 
the snow by the rigid rear handle, you'd 
pull back on the hinged handle to lever the 
scoop up for a two-handed toss. 


Plug-in box warms take-outs 


Have you given up on trying to get a pizza 
or other take-out food home while it's still 
warm enough to serve? Take heart. The 
plastic-sealed, metalized heating element 
in this carton would keep your dinner 
warming along the way. It just plugs into 
the lighter socket. One low-cost version 
would be disposable; a reusable insert 
might be made available. 


Anderson and G. Van Handel, Neenah, and A. Rasmussen, Ringle, Wis. 

Copies of patents may be ordered, by number, from the Commissioner 
of Patents and Trademarks, Washington, D.C. 20231, at 50 cents each. To 
write to an inventor, if address above is insufficient, address him by name 
and patent number in care of the Commissioner. 


DETROIT REPORT 


By JIM DUNNE 


Super-economy from GM 


A prototype of the kind of economy car 
GM will build in the future (see photo) has 
a three-cylinder 1.5-liter engine and five- 
speed manual transmission. The two-pas- 
senger hatchback has delivered 80 mpg at 
asteady 25 mph. It uses no exotic material 
or designs, though the hood is aluminum. 
* GM won't mass-produce the coupe, but 
will incorporate parts of it in models 
planned for the next few years (see "GM 
Designs for the '80's," this issue). 

In fact, two GM divisions, Chevy and 
Buick, already have the go-ahead to build 
three-cylinder engines for small cars be- 
ginning in 1983. Chevy will develop a new 
engine from scratch; Buick will cut its 
198-231-cu.-in. V6 engines in half (see 
"Smokey Shrinks GM's V6," PS, Sept. 
'80). GM figures that three-cylinder en- 
gines will be used in 80 percent of the cars 
it produces by 1985. 


First impressions 
The new Ford Escort may need some 
image-perking. In a test drive of a pre- 
introduction model last fall, the car 
passed through traffic with no reaction 
from other drivers. That's exceptional. Nor- 
mally, a new model creates lookers and ask- 
ers. For the Escort the response was nil. 
The K-car, though, has sparked a lot of 
interest—and in the strangest places. Two 
weeks before its October introduction 
date, a Plymouth Aries was spotted run- 
ning through tests: at GM's proving 
grounds. That means GM engineers were 


checking the car out even before it official- 
ly went on sale. The practice is wide- 
spread in the industry. Typically, a car 
company will get'a friendly dealer to sup- 
ply competitive makes as soon as they're 
delivered from the factory. Then the new 
models are put through detailed examina- 
tion to check out durability and any new 
systems. 


Pity the PROCO 


The Programmed Combustion engine 
that Ford has been working on for over a 
decade is dying, if not already dead. The 
promised 20-25 percent fuel-economy 
improvement evaporated when the en- 
gine was tuned for emissions restrictions, 
or so Ford says. Ford's plan to test PROCO 
in a private fleet of big cars was killed last 
year when the decision was made to drop 
all future V8 development. At the time, 
Ford said it would switch PROCO to V6 
engines, with little loss in development 
time.-Now it appears that Ford has finally 
given up, and diesel engines are on order 
to power the cars originally slated for 
PROCO. 


Smaller diesel 


Oldsmobile is tooling up to produce its 
new 3.2-liter (195 cu. in.) V6 diesel for 1982 
front-drive GM intermediates. "We'll use 
all the latest technology of our V8," says 
an Olds engineer. "We're not seeking 
innovation, but dependability." One dif- 
ference is the 90-degree-V design—as 
opposed to the eight-cylinder's 60 de- 
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grees—to allow room for the fuel pump 
and distribution system to nestle inside 
the top of the V. In 1983, you can expect 
this engine to appear in some full-size 
cars, too, when the big Olds, Cadillacs, 
and Buicks switch to front drive. 


Import fighting 

“We will beat the Japanese back to 15 per- 
cent by 1983,” predicts one high-ranking 
Chevy official. Does a two-year 10 percent 
loss for imports sound farfetched? With 
the new emphasis on quality in the fleet of 
smaller cars emerging from Detroit in the 
next 18 months, the prospect is real. The 
Japanese lead in quality is seen as a per- 
ceived difference—based on visual things 
like paint finish, body fits, and instrument- 
panel richness. American cars have al- 
ways led in engine life, dependability, and 
rugged chassis and drive-line parts. 
That's the assessment of ranking GM 
executives, who promise to match the 
Japanese-type quality in new cars while 
holding on to traditional advantages. 


Where did all the rubber go? 


As your tires wear out the rubber has to go 
somewhere. Pinpointing the exact desti- 
nation, however, has been difficult. The 
more than one billion pounds of rubber 
that wears off tires every year is deposited 
at the road surface and roadside, but sel- 
dom do you see more than a trace. 

Arecent GM study sheds some light on 
where it goes. It shows that from one to 20 
percent of the worn rubber leaves the tire 
as a gas, while 80 to 99 percent flakes off 
as a particulate (tiny, solid pieces). Rubber 
left on the roadway is washed to the 
shoulder where it deteriorates naturally, 
either from the attack of microorganisms 
or from chemical reactions such as oxida- 
tion. The conclusion of the study shows 
that “environmental degradation plays an 
important part in determining the fate of 
tire-wear particulate.” 

In another finding, the GM study discov- 
ered that the tire material itself is changed 
chemically as the tire wears: “Up to 40 
percent of the polymer was devulcanized 
and the polymer's molecular weight was 
considerably reduced." Translation: The 
tire starts decomposing while it is being 
used. 


Drive in third 


New York City police have confirmed our 
findings of engine stalling when Ford's 
automatic-overdrive-equipped cars are 
braked hard [PS, April '80]. NYPD officers 
have been directed to use third gear 
instead of overdrive when operating auto- 
matic-overdrive equipped Ford, Mercury, 
or Lincoln cars. Ford officials admit that 
stalling is possible, but not a problem in 
the field, as evidenced by the lack of 
reports from automatic-overdrive own- 
ers. What's more, reports a Ford spokes- 
man, the problem has been corrected for 
1981 models. But at least one report of 
engine stalling as a contributing cause of 
an accident has surfaced, and now Ford 
may have to restudy the problem gearbox 
in several hundred thousand 1980 big-car 
models. us 
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People write to 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


Thick 'N Thin. I'm interested in how 
multi-viscosity oils actually work. Is it 
true that the oil is low weight at low 
temperatures and higher (or thicker) at 
high temperatures? Does the oil ever 
really change viscosity? I use Pennzoil 
20W-50 and it doesn't appear to change 
in thickness to me with changes in tem- 
perature. 

M.G., Santa Maria, CA 


All oils including multi-viscosity as well 
as single grade oils will change in vis- 
cosity with fluctuations in temperature. 
Multi-viscosity oils do not change as 
much as single graded products. For 
example, the SAE 20W-50 which you 
are now using does not become any 
thicker than a single grade SAE 20W at 
a low temperature of O*F. At the same 
time, it will not thin out to any less than 
an SAE 50 at a high temperature of 
210°F. A single grade SAE 20W, on the 
other hand, would have the same vis- 
cosity at the cold temperature as the 
20W-50, but would be much thinner 
than a 20W-50 at the high temperature. 
Viscosity tests on "W" (winter) graded 
oils are run at O°F., while summer 
graded oils, such as SAE 20, 30 or 40 
are run at 210*F. 


Acid Indigestion. A friend of mine re- 
cently had his engine oil analyzed. The 
oil had a total acid number reading of 
.23. What does this mean? I thought 
most oils were alkaline. 


P.J.L., Troy, Michigan 


The automotive engine is a small chem- 
ical plant which produces acids, water, 
sludge, varnish, fuel, etc. All of this is 
dumped down into the crankcase. It is 
then up to the engine oil to protect and 
lubricate. The total acid number indi- 
cates the amount of acid contaminants 
in the engine oil, A reading of ,23 is not 


critical. You are right in that engine oils 
are alkaline. A test called the Total Base 
Number can be performed on the oil 
which gives the additive reserve of the 
oil. Most engine oils have a Total Base 
Number of 6.0 to 7.0. When the Total 
Base Number is 2.0, the oil should be 
changed. A Total Base Number as low 
as 1.0 may indicate forthcoming engine 
failure. 


Frozen Affair. When the temperature 
drops to 5°F. or colder, the manual shift 
on my 1980 Datsun will not budge until 
the engine has been run for 10 to 15 
minutes. Would automatic transmission 
fluid help in any way or should I use a 
regular gear oil? 

J. V., Ottawa, Ontario 


The best solution to your gear box prob- 
lem would be the use of a light viscosity 
gear oil. For temperatures below 50°F., 
Datsun requires the use of a 75-weight 
gear oil. We recommend Pennzoil 4075 
Gear Lubricant which is an API GL-5 
quality gear oil and meets Datsun's re- 
quirements. You should not use auto- 
matic transmission fluid since this con- 
tains special slip additives and may be 
detrimental to the gears. 


Cold Engine Concern. When I start my 
engine in the morning, or after the car 
has been sitting for several hours, I hear 
a tappet or valve lifter noise. After two 
or three seconds the red light on the 
dash goes off and the engine quiets 
down. Should I be concerned? 

J.R.T., Huntington Woods, MI 


When an automobile engine is allowed 
to sit for several hours the oil may drain 
from the tappets. Most motor oils, in- 
cluding Pennzoil, contain anti-wear 
agents which protect these lifters on 
start-up. The noise you hear is not ab- 
normal unless it persists under normal 
driving conditions. The light on most 
automobiles will stay on for two to three 
seconds after start-up. Therefc 


really don't have a problem unless the 
light stays on for longer periods, in ex- 
cess of eight seconds. 


Two For The Road. The owner's man- 
ual for my '78 Datsun calls for 90- 
weight oil for the transmission and dif- 
ferential. However, the transmission 
requires a GL-4 lubricant, while the dif- 
ferential needs a GL-5 lubricant. 
What’s the difference between the two 
oils? Can I in fact use GL-5 in my 
transmission? 

A.S., Lynbrook, NY 


The GL-4 lubricant is specifically pro- 
duced for transmissions andlor differ- 
entials on certain imported cars, in- 
cluding your Datsun. The additives in 
the GL-4 oil allow for proper engage- 
ment of the gears and provide anti-wear 
protection. We recommend Pennzoil 
GL-4 Gear Lubricant for this applica- 
tion. A GL-5 gear oil contains a higher 
additive level than the GL-4. GL-5 lu- 
bricant is composed for universal duty 
hypoid or spiral bevel gear differen- 
tials. We do not recommend the use of 
this product in your transmission. 
Pennzoil 4092 Gear Lubricant, rated 
GL-5, is highly recommended for use in 
your differential however. It is always a 
good policy to use the product outlined 
in your owner's manual. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tellus a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, Р. О. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 


Quality Products For Over 90 Years 


ALTERNATE-ENERGY ANSWERS 


Jan F. Kreider is а consulting engineer specializing in the design and economic 


By JAN F. KREIDER 


analysis of solar-energy and energy-conservation systems. He is the author of 
Several books on solar technology, and a lecturer at the Univ. of Colorado 


Energy: quality vs. quantity 


Тат looking for a "stove" that makes heat 
directly from a rotating-shaft input, such 
as a windmill or small engine might sup- 
ply. 

J.L. Elliott, Alvo, Neb. 
/ am not aware of such a commercial 
product. However, its use, even if avail- 
able, would be thermodynamically un- 
wise. Shaft work is the “highest grade” 
energy available; you can always accom- 
plish more with a Btu of work than a Btu of 
heat. Therefore, simple conversion of 
your shaft power to heat by friction or via 
а generator (or alternator) to electrical- 
resistance heat is wasteful. 

It would be better to run a heat pump 
with the available work since a Btu of work 
input can produce two to four Btu of heat 
output, depending on the source type and 
temperature. Electrical-resistance heat 
produces only one Btu of heat for a Btu of. 
work. This question illustrates the differ- 
ence between the quality of energy (work 
is higher quality than heat) and the quan- 
tity of energy. 


Flue heat: the problems 


| plan to reroute my furnace flue through 
the plenum on my hot-air furnace to 
recover flue heat. It seems simple—am | 
overlooking something? 

William Weinreber, E. Aurora, N.Y. 


Don't do it! Gases will condense in your 
flue, corrode it, and ultimately cause a 
leak. You will then be introducing flue 
gases, including carbon monoxide, into 
your residence. It is possible to recover 
flue heat, but not this way. 


Wood or coal? 


1 am trying to decide if it would be more 
economical to burn wood or coal in my 
fireplace. | can get a pickup truckload of 
hardwood (oak or hickory) for $35. | can 
also get a pickup truckload of coal (about 
1000 Ibs.) for $35. 
Has anyone done a comparison to see 
which of the two fuels gives more Btu? 
John Kelley, Tuscaloosa, Ala. 


To answer your question, you must know 
the heating values of wood and coal. 
Hardwood has a heating value of about 27 
million Btu per cord. If you overload your 
truck slightly, you may have ¥ cord in the 
truck bed—at the most—and your fuel cost 
would be $35/(27 x 0.75)= $1.83/million 
Btu. If you use bituminous coal, its heat- 
ing value is 11,000 Btu/lb. The cost of coal 
energy, then, would be $35/(11,000 x 
1000 x 10°*)= $3.18Imillion Btu. There- 


fore, wood is a better buy as a raw fuel. 
Of course, the handling of the two fuels, 
your fireplace efficiency and design, and 
ash or clinker disposal are also factors to 
consider beyond only the raw-fuel cost. 


Optimum solar angle 


How do you figure the best angle at which 
to place solar equipment so that it will get 
the most direct benefits from the sun- 
light? 

Malcolm H. Aukerman, Newport, Ind. 
Orientation to the sun is an important 
variable in the design of all solar systems. 
Rules for collector tilt have been devel- 
oped, based on experimental studies of 
buildings and on computer models of 


OPTIMUM SOLAR-COLLECTOR ANGLES 
FOR KANSAS CITY... LATITUDE 39° 


buildings. The rules which seem to work 
best are as follows: For water heating, a 
tilt equal to the local latitude is best. For 
space heating, the collector should be 
tilted at an angle 15 degrees greater than 
the local latitude. 

These rules can be adjusted by +5 
degrees and the effect on performance 
will be minimal. Rules for solar cooling 
have not been well defined, but an angle 
somewhat less than the local latitude will 
be required for the best cooling perfor- 
mance. 


Steam power? 


l live on the west coast of Canada, where 
forestry is our number-one industry. | 
would like to generate my own electric 
power using a steam engine, and | am 
writing to you to inquire if you know of a 
source for wood-powered steam en- 

gines? 
George Rosebrugh, Qualicum Beach 
B.C., Canada 


Small steam turbines are available from 
several manufacturers of chemical pro- 
cess equipment. These are designed to 


produce small amounts of shaft work to 
recover energy from the outlet fluid 
streams of refineries and other chemical 
plants. Unfortunately, these units are 
expensive. 

Small steam engines of the piston type 
were used many years ago, and the 
design of the engines was once standard 
fare for mechanical engineers. If you have 
access to a technical library that has not 
discarded its old engineering books, you. 
might be able to gather enough informa- 
tion to design and build your own engine. 
1 don't know of any commercially avail- 
able units. 


To insulate or not? 


| have approximately 125 feet of exposed 
copper tubing on a hot-water heating sys- 
tem. These pipes run in the unheated 
basement between hook-ups to base- 
board radiators on the floor above. Does it 
pay to insulate this loop with R-4 fiber- 
glass insulation? 

P. Lindholm, Manasquan, N.J. 


It is economical to insulate hot-water 
baseboard piping if the dollar value of 
energy savings over the lifetime of the 
insulating material is greater than the ini- 
tial cost of the material and labor to do the 
insulation. Space does not permit a com- 
plete calculation, but contact your insula- 
tion contractor and ask him for the heat 
loss from insulated and uninsulated pipe 
of the correct diameter. Multiply this heat 
loss per foot by your 125 feet of pipe and 
by the approximately 4500 hours per year 
during which the heating system will 
operate. The result will be the number of 
Btu saved by insulating. Next, multiply 
this number by the cost of your fuel per 
Btu. Finally, multiply the number of dol- 
lars saved per year times the expected 
useful life of the insulation. If this number 
exceeds your expected insulation materi- 
а! cost, it is cost-effective to insulate the 
pipe. This simplified approach does not 
anticipate probable future increases in 
fuel prices, which would add to your sav- 
ings. 


Solar assist for a heat pump? 


If | build a solar collector around my heat 
pump, | could raise the temperature of the 
incoming air considerably during daylight 
hours, thereby improving the heat 
pump's efficiency. Will a system like this 
damage the heat pump? Would a collector 
box 20 by six by five feet deep supply a 
slow enough flow rate to allow sufficient 
heat absorption from incoming air? 
David Burroughs, Reynoldsburg, Ohio 


Placing a heat-pump evaporator inside a 
solar collector will theoretically work, but 
there are a number of practical matters to 
consider. First, storage is essential if a sig- 
nificant solar contribution is to occur. Dur- 
ing sunny periods, the heat pump will be 
operating less frequently anyway. Conse- 
quently, storage is needed to permit oper- 
ation at night and during cloudy weather. 
A second point to consider is the proper 
conversion of sunlight to heat in the col- 
lector box. Dark interior colors plus insu- 
lation should help here. 

Continued 


Frugality. The foll 
who founded Amana, 
lowa, considered it a 
virtue. Today, the folks 
who design Amana® 
products still do. Which 
is nice to know if you're 
in need of a new cooling 
and heating system for 
your home. 

Ours uses electricity 
to cool, And to 
heat. And the way it 
works, it can cut your 

year-round, 
Phe air conditioning 
r is the new 
іепсу kind. It's 
4% more effi- 
cient than our standard 
cooling units. 

The heating unit is 

designed around 


% more efficient— 
ze— than any 
as furnace being built 


by our major com- 
j» 


The AmanaWay eine 


" = j where outdoo 
To design a cooling and heating system saves space indoors. 


that makes sense because it saves dollars. And the way it's built, 


ripple-edged aluminum 
to resist bending. The 
paint is bonded to the 


it's almost impossible 
for rust and corrosion 
to even get started. 

Frugality. For us, it’ 
just another way to say 
quality. And that’s The 
Amana W 


Amana. 


gures are based on 
D.O.E. information and 
requirements. Savings 
y with model 
ted, weather 
and use. For 
more information, write 
to: Dept. 851, Amana 
Refrigeration, Ir 


Sophisticated 
Personalized 
Computers. 


Ohio Scientific has been building personal 
microcomputers since the industry began in 
1975, far longer than current self-proclaimed 
industry leaders. 


Instead of offering one or two models of 
personal computers that are supposed to 
handle all possible applications, Ohio 


Scientific offers 14 models ranging in price 
from $299 to over $20,000. The company 
offers different models optimized for educa- 
tion, small business, product development, 
the home experimenter, professionals, and 
casually interested beginners. Each model 
offers state-of-the-art performance and 
unique features and capability for its cost 
and range of applications. 


Ohio Scientific products are sold and 
supported by over 400 dealers worldwide. 
For literature and the name of your local 
dealer, CALL 1-800-321-6850 TOLL FREE. 


1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202 » (216) 831-5600 


Buy Tools DIRECT 


at Rock-Bottom Prices! 
FREE banc эт ser 


WITH FIRST ORDER! 


=. 9018 & Hardy 


RIDGID KENNEDY 


Join thousands of Americans—and buy direct 
from U.S. Generals catalog. Enjoy “Insider's Aff] 
Confidential" prices on hand tools, power tools, 
automotive tools, motor, handyman supplies Mi 
—6,000 nationally advertised name brand items X] 
at rock bottom prices. Save on all the famous 
names you know and trust—Stanley, Wiss, Disston, 
Skil, Kennedy, Lufkin, Rockwell, Black & Decker 
plus many, many more. 


Thousands of serious minded craftsmen, mechanics, = | 


homeowners and hobbyists each send us $1.00 just 
to get this big 196-page catalog of fantastic buys on 
brand name tools, hardware, and accessories 

Our bargains are so great, we ask $1 simply to 
discourage curiosity seekers, 

But really, the catalog is free. Because you get a 
$1 Cash Certificate to spend just like money! 
you're not 100% satisfied with the catalog,send the 
Certificate back to us and we'll refund your, dollar.) 

As an "extra", you'll also receive with your first 
order a 10-piece High Test Steel Drill Bit Set (worth 
about $4.00) absolutley FREE. 


6,000 NAME BRAND ITEMS 


U.S. GENERAL SUPPLY CORP. Dept. 4-41: 
100 Commercial St., Plainview, N.Y. 11803 
| enclose $1. Please send your new 1 e fully 
illustrated Confidential Тоо! & Hardware Catalog. Also 
include a Certiticate worth $1.00 on my first purchase. 
It l'am not 100% satisfied with the Catalog. my $1 will be 


| Thousands of individuals and companies. 


immediately refunded. 
Here's a partial list of firms trom (Print) 
our last 6 to 9 months custome: Name. 


| «BM General Electrice Goodyear NaC | 
* General Motors * RCA «Procter & Gamble | 


Address, 


City, State 


Alternate-energy answers 
[Continued] 


To roughly size the collector box, multi- 
ply the total heating-season solar flux per 
square foot on the collector by 0.4. Divide 
this into your total heat load divided by 
the average heat-pump coefficient of per- 
formance (COP) with solar assist (proba- 
bly 2.5-3). The result is a rough estimate 
of the area. 


Traditional biomass 


One of the weekly evening news pro- 
grams recently carried the story of a man 
in France who was making alcohol from 
biomass. The piece showed how he con- 
structed a biomass pile, then used simple 
materials, such as plastic coverings and 
tubing, to produce cheap alcohol. 
James Wagner 
(no address) 


This man operates an old-fashioned still 
made from modern materials to produce 
alcohol from fermenting grain. The heat 
source for the still, as | recall, is decaying 
manure, which produces enough heat to 
separate alcohol vapor from water. The 
vapor is condensed in a pipe and collected 
for later use. 


Add a tank 


Last winter | used wood to preheat all my 
water. But at night when no water was 
being drawn off, the tank would get too 
hot and the pressure-relief valve would 
open. 
| would like to enlarge my storage 
capacity with another tank, but do not 
want to use a pump. 
J. Ruberg, International Falls, Minn. 


Place your new tank above the present 
one, and gravity flow will maintain them 
both at the same temperature. Your stor- 
age will be doubled. Use a large pipe from 
the top of your present tank to the bottom 
of the new tank. All piping must slope 
upward. No loops with downcomers can 
be used; otherwise, the natural flow will 
be blocked. 


For solar information 


The toll-free number for information from 
the National Solar Heating and Cooling 
Information Center has been changed 
from that in the July column to (800) 525- 
5000. 


Got a question on an alternate energy 
such as solar, wind, water, or wood? Won- 
dering about energy-conservation tech- 
niques for home heating or cooling? 
Every other month, alternating with "Ad- 
ventures in Alternate Energy," Jan Kreid- 
er answers selected questions from read- 
ers. Send yours to "Energy Questions,” 
POPULAR SCIENCE, 380 Madison Ave., New 
York, N.Y. 10017. Individual queries can't 
be answered by mail. 

In the "Alternate Energy Adventure" we 
present a project developed or reported 
on by PS readers and pay $200. Submit 
black-and-white glossies and a sketch to 
"Energy Adventure" at the address above. 


New from NRI! 25” color TV that 
tunes by computer, programs an 
` entire evening's entertainment. 
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Just part of NRI's 
training in servicing TV, 
stereo systems, video tape 
and disc players, car 
and portable radios. 


Only NRI home training prepares you 
so thoroughly for the next great leap forward 
in TV and audio... digital systems. Already, 
top-of-the-line TV's feature digital tuning, 
computer programming is appearing, and new 
digital audio recording equipment is about to 
go on the market. 

NRI is the only home study school to 
give you the actual “hands-on” training you 
need to handle servicing problems on tomor- 
row’ electronic equipment. Because only NRI 
includes this designed-for-learning, 25" 
diagonal color TV with electronic tuning, 
built-in digital clock, and computer pro- 
grammer as part of your training. With this 
advanced feature, you can pre-program an 
entire evening's entertainment. ..even key lock 
it in to control children's viewing, 


Exclusive 
Designed-for-learning Concept 
The color TV you build as part of NRI's 

Master Course looks, operates, and performs 
like the very finest commercial sets. But behind 
that pretty picture is a unique designed-for- 
learning chassis. As you assemble it, you per- 
form meaningful experiments. You even intro- 
duce defects, troubleshoot and correct them as 
you would in actual practice. And you end up 
with a magnificent, big-picture TV with ad- 
vanced features. 


Also Build Stereo, 
Test Instruments 
That's just a start. You demonstrate 

basic principles on the unique NRI Discovery 
Lab® then apply them as you assemble a fine 
AM/FM stereo, complete with speakers. You 
also learn as you build your own test instru- 
ments, including a 5" triggered sweep oscillo- 
scope, CMOS digital frequency counter, color 
bar generator, and transistorized volt-ohm me- 
ter. Use them for learning, use them for earn- 
ing as a full- or part-time TV, audio, and video 
systems technician. 


Complete, Effective Training 
Includes Video Systems 
You need no previous experience of any 

kind. Starting with the basics, exclusive “bite- 
size” lessons cover subjects thoroughly, clearly, 
and concisely. “Hands-on” experiments rein- 
force theory for better comprehension and 
retention. And your personal NRI instructor is 
always available for advice and help. You'll be 
prepared to work with stereo systems, car 
radios, record and tape players, transistor 


radios, short-wave receivers, PA systems, musi- 
cal instrument amplifiers, electronic TV 
games, even video tape recorders and tape or 
disc video playbacks. 


Send for Free Detailed Catalog... 
No Salesman Will Call 
Mail the postage-paid card today for our 

free 100-page catalog with color photos of all 
kits and equipment, complete lesson plans, 
convenient time payment plans, and informa- 
tion on other electronics courses. You'll also 
find out about NRI's new Computer Technol- 
ogy Course that includes your personal mi- 
crocomputer. Or Complete Communications 
with 2-meter transceiver. If card has been 
removed, write to: 


NRI Schools 
McGraw-Hill Continuing 
b Education Center 
À A wf 3939 Wisconsin Ave. 
Washington, D.C. 20016 
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Escort tops the pack, but 
is fuel economy enough? 


By JIM DUNNE and ED JACOBS 
PHOTOGRAPHS BY JOHN KEATING 


Escort is Ford’s first domestically pro- 
duced front-wheel-drive car. Along 
with its twin, Mercury Lynx, it is 
designed to compete with the most 
fuel-efficient cars sold in the U.S. 
Escort is also the one car that may 
determine the fate of the financially 
troubled Ford Motor Company. 

To find out how good it is, we pitted 
Escort against its closest domestic 
rivals: AMC Spirit, Chevrolet Chev- 


America’s prime import fighters 
(clockwise from left): Chevrolet 
Chevette, AMC Spirit, Plymouth 
Horizon, and Ford's all-new Escort. 


ette, and Plymouth Horizon. Each had 
a four-speed manual transmission 
and four-cylinder engine for maxi- 
mum performance and fuel economy. 
Our results are surprising. They show 
that Escort is superior in some ways, 
but not as good in others. 

One problem common to all four 
cars is mediocre braking. The shortest 
stopping distance from 60 mph with 
hot brakes was 187 feet. In past years, 
cars like this could be expected to stop 
in 160 feet or less. 

Here's a closer look at the cars: 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, 0. 
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Chevette 
Plymouth 
Horizon 


Ford 
Escort 


AMC 
Spirit 


Acceleration 
Braking 
Handling 
Maneuverability 
Quietness 
Roominess 
Visibility + 
Entry/exit ease 
EPA economy 
Ride comfort* 
*Authors' opinion 
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Ford Escort 


Escort’s front-drive layout, hatch- 
back body, and fuel-efficient engine 
combine the best features of the new- 
est small-car models. Ride comfort, 
due in part to independent suspension 
on all four wheels, is as good as you 
could ask for in a car this small. And 
there’s generous head and leg space 
for front and rear passengers. 

Continued 


PS car test & driving report 


The all-new 1.6-liter engine is 
smooth-running at all speeds, but shy 
on usable power and handicapped by a 
wide-ratio transmission. Our zero-to- 
60-mph times averaged 18.5 seconds, 
slower than Chevette and much slow- 
er than Horizon. 

Escort nearly scored a top rating in 
our high-speed handling test, but that 
belies some questionable road 


manners and handling characteris- 
tics. The chassis and suspension are 
sensitive to changes in power. For 


a 
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instance, if you quickly lift your foot 
from the accelerator in a curve, the 
car will change from a mild under- 
steer to a noticeable oversteer. It 
will then turn more sharply into the 
curve even though you don't move the 
steering wheel. The reverse is also 
true, to a lesser extent. The car will 
tend to react by turning slightly out of 
the turn as you accelerate around a 
curve. 

We also experienced the quick tran- 
sition from the car's normal under- 


Dee 


Braking problems plagued both Spirit panic stop and skidded off track, but was 
(above) and Chevette (below). Spirit be- 
came unstable during its first 60-mph 


more controllable on its second stop. 
Chevette slewed sideways both times. 


steer to distinct oversteer while dodg- 
ing some truck-tire tread on straight 
interstate roads—without a change in 
throttle position. Such characteristics 
were designed out of other front- 
wheel-drive cars years ago, and we 
feel they need immediate attention, 
since the average driver may be sur- 
prised by them, even though they're 
predictable. 

What does all of this mean in nor- 
mal driving? Let's say you turn sharp- 
lyto avoid an obstacle, and try to slow 
simultaneously. The result: The car 
steers a tighter path than planned. 
Perhaps the tail would start to swing 
wide. You must make a quick and per- 
haps unexpected correction to deal 
with the situation. 

Ford experts claim tires, not the 
car's suspension, are to blame—at 
least in part. Flexible sidewalls "give" 
quickly in cornering, then snap back, 
causing a change in steering direc- 
tion, a Ford engineer told us. Our test 
car was equipped with Goodyear radi- 
al tires. Stiffer sidewalls on Michelin 
tires would eliminate some of the give 
and snap-back we noticed in most 
ofthe moderate- and high-speed turns 
we encountered. 

Ford has put as much cargo space as 
possible in the rear compartment— 
about 50 percent more than in the typ- 
ical full-size sedan. The seat back 
folds down easily, forming a large load 
area. Loading and unloading is a 
cinch through the wide rear hatch. 

Continued 


A FANTASTIC EBIN NEW. NON-PRISMATIC 


50 MILE 


a Lateral Glare Deflector FREE Lens Cover & Shoulder lar Strap 


9 SUPER 
FEATURES 


Conying Cone Avail 


Enjoy BIG, Sharp Views of Natural Wonders, P. 
veniently stored away in pocket or 
purse. They even come with their own 
carrying strap for extra convenience. 
Four unbreakable Lens Covers are in- 
cluded — to protect these precision 
lenses from dust and dirt. The first 
time you use them you're sure to agree: 
PANORAMIC DELUXE BINOCULARS 
sure do conquer space! 
NOTICE: inspection and 30 DAY FREE 
TRIAL permitted. If you are not 100% 
satisfied, return within 30 days for your 


Never before, and perhaps never again 
will $7.84 buy so much optical value 
and downright pleasure! It's easy 
to understand why! After all, this new 
precision Binocular is just great for 
baseball, football, soccer, horse, auto 
and boat racing. Also perfect for bird- 
Watching and nalure study, theater. 
hunting. The knurled focusing wheel 
locks distant views into sharp focus— 
it puts you where the action is! 
Due to its powerful lenses, it's ideal 
lor checking far-away happenings. 
Travelers use them for breathtaking 
panóramas. PANORAMIC DELUXE 
BINOCULARS go where you go. They 
are light and rugged and can be con 


INOCULARS 


Wild Animals... 
ceived too late will be returned prompt- 
ly. This offer is not available from 
stores or any other source. Order 
direct from the importers! 


THOUSANDS OF SPORTSMEN GLADLY 
PAID MUCH HIGHER PRICES 
No. 2016 PANORAMIC DELUXE 


BINOCULARS with lateral glare de- 
flectors, lens covers and shoulder 


‘money back at once (less postage & strap $7.84 
handiing)—no questions asked! Due to Tze tera ROR ANIC DELE 
the limited supply, this offer is for a BINOCULARS Only $13. 

short time only, To avoid disappoint- n Cv protective Carrying one 
ment rush coupon today. Orders re- Only $2.00 each 


ORDER NOW WHILE LIMITED РЕ" LASTS! Й 
SPORTSMANS KNIFE’ 


Æ SOLID BRASS LINERS+BOLSTERS 
% POSITIVE SAFETY LOCK 
Æ HARDWOOD GRIPS 


slabs of exotic Hardwood which are 
anchored to the SOLID BRASS LINER: 
duty brass bolsters. 
virtually ignores grease, grime, heat, 
moisture. 


FIRES 100 SHOTS 
RAPID FIRE 
WITHOUT RELOADING! 


A semi-automatic. rapid-fire CO.. BB Pistol that 
fires 100 shots as fast as you can pull the 
trigger! Pistol is man-size — 1042" long in 
handsome gun-metal finish with checkered non- 
slip target grips. Looks like a real automatic! 
Perfect for target shooting, pests. proper gun 
training for youngsters. Comes with BBs and 
С0., cylinder — ready to shoot.(Not sold in 
NY.. NJ.. or Calif.) 

Ма. 2077—Autnmatir ВВ Pistal 
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BIG "HEFTY" SIZE: Nearly 9 inches opened! 
DeLuxe Model has Real Buffalo Horn Grips, only $1 more. 
ugged, Custom, Calf Grained Vinyl Belt Sheath for Only$2.98 


This rugged beauty has been carefully hand craft- 
ed using only premium materials. Notice the thick 
ermanently 
by heavy- 
This handsome hardwood 
acid, or 
Complete cutting safety is insured by 
a strong custom-fitted rolled steel lock spring. 


NOW ONLY 
99 


The most complete folding lock knife ever offered 
to the American Sportsman — a rugged he-man 
knife that will fill all the sporting needs of the 
hunters, fishermen, campers, hobbyists, outdoors- 
men and collectors. 

No. 2151—Sportsman Knife .... 
No. 2194—DE LUXE MODEL WITH 

LEX HORN HANDLE .. 
No. 2193—Rugged Belt Sheath 


$7.99 


$8.99 
$2.98 


© Precision Made 
© Quality Materials __ 
© Checkered Target Grips 
Adjustable Rear Sight 


Positive к Catch ONLY 


2195 


AMAZING SWISS STOP 


WRIST WATCH 


MAKES A GREAT GIFT 


solves 
1,001 Math 27 


This Slide Rule Watch has а beautifully styled face 
with contrasting stop-watch and lapsed-time dials that 
are exceptionally easy-to-read. Tachometer and Tele- 
meter dials make this watch useful for hundreds of 
different kinds of calculations. Contrasting outer dial 
forms a rotating mathematical Slide-Rule to solve prob- 
lems involving proportion, time, speed and distance, 
multiplication, etc. This is an excellent watch for 
students, engineers, pilots, sportsmen, etc. Precision- 
made Swiss movement is electronically timed at the 


factory. 
No. 5045—Slide Rule Watch .$19.95 


FAMOUS EPISCOPE 
HOME THEATRE 


445 
Projects Photos, Drawings, Prints, Insects 


In Color And True To Life Action... 

This new Episcope Projector projects di: 
rectly from snapshots, books, even solid ob- 
jects like coins, mineral specimens, etc. Fine 
reflector and mirror system, hi-intensity pro- 
jection bulb, and optical projection lens that 
enlarges images up to 16 feet square! Rugged 
two-tone body and base with cooling vents and 
“on-off” switch built in. Comes in carrying 
case with handle. Complete instructions in- 
cluded. 
No. 4500— Episcope Prajini 


l | Poster-Premt« 1 
2345 Post Road, Dept 555A , Larchmont, N.Y. 10538 - 
RUSH the items ordered below on 30 DAY TRIAL — complete 
satisfaction GUARANTEED or my money back promply (except 
postage & handling). My payment is enclosed including 956 
for postage & handling. (Sorry! No С.О) 


ацан [ SIZE | ITEM мо. | DESCRIPTION 


PRICE 


SHIPPING & HANDLING 
NYS. Customers MUST add Sales Tax 
Total Enclosed 


Please use Street Address and Apt. No. for FASTER U.P.S. 
Delivery! 


"— 


the now way 
to lower 
home heating 
costs 


Zn 


A subsidiary of Aladdin Industries. Inc. 


Penny I Мм. „=“ 


Aladdin heaters are over 99% efficient and designed to be easily 
carried from room to room. Your central heating system is only 45% 
to 65% efficient and wastes additional heat by continuously heat- 
ing unoccupied space. Turn down the thermostat on your central 
heating system and use an Aladdin heater to warm the room you're 
in. You will lower your home heating costs significantly. No smoke, 
no odor, no outside venting needed. 14-28 hours of operation per 
gallon of fuel. Automatic ignition. Automatic shut-off if jarred or 
tipped over. Manufactured to strict safety standards. 


For information on the complete line of Aladdin heaters write: 


ALH, Inc. 

PO. Box 100255 

Dept. 206 

Nashville, Tennessee 37210. 
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As an option, Ford offers a removable 
security shade to cover valuables 
stowed in the rear compartment. We 
recommend it. 

Not only does Escort have the high- 
est EPA highway fuel-economy rating 
of the subcompacts (44 mpg), but it 
also scored highest in our PS fuel- 
economy runs. At a steady 55, it 
reached 38 mpg, significantly above 
the others. 

Overall, Escort shapes up as a 
refined version of the small front- 
wheel-drive sedans that foreign man- 
ufacturers have been producing for 
more than a decade. It’s moderately 
quiet and offers a long list of conve- 
nience and comfort options. But it 
does need more work. (For more infor- 
mation on Escort, see the 7500-mile- 
test report in this issue.) 

AMC Spirit 

The Spirit liftback is an updated 
version of Gremlin. It’s the lowest and 
widest in the group, and the car's two- 
year-old exterior design is still fresh. 
The wider hatchback opening is a big 
improvement. Inside, the appearance 
is first-rate, with a well-laid-out in- 
strument panel that is both attrac- 
tive and functional. 

Our Spirit was powered by Pontiac’s 
2.5-liter four, which is more power- 
ful than the Volkswagen engine used 
two years ago. But the engine ran 
roughly, and its performance was 
unimpressive. We chugged from zero 
to 60 mph in 22.7 seconds, 10 seconds 
slower than Horizon and more than 
four seconds slower than Escort and 
Chevette. In city and highway driv- 


Spirit (above) and Chevette (right) per- 


ing, however, acceleration didn't seem. 
to interfere with safety or conve- 
nience. 

Gentle braking is fine, but hard 
braking, as in an emergency, has spe- 
cial problems. The rear brakes grab 
quickly, and in combination with 
dead-on-center power steering that 
comes alive abruptly off-center, the 
car can become unstable and twitchy. 
On a cold-brake panic stop, our Spirit 
fishtailed and left both the test grid 
and the pavement (see photo on pre- 
vious page) Previous Spirits and 
Spirit derivatives have displayed 
these tendencies, but not to such ex- 
tremes. 

Despite its touchy power steering, 
Spirit was still able to share a top rat- 
ing for low-speed maneuverability 
with its competitors. The car's steer- 
ing held it back in our high-speed 
lane-change test, however, and it fin- 
ished in last place. 

Spirit's fuel tank has a huge 21-gal- 
lon capacity (nearly double that of 
Escorts optional  extended-range 
tank), which gives the car an enor- 
mous cruising range. It would be even 
greater with better fuel economy. Our 
best mileage was 31.2 mpg at a steady 
35 mph. 

Among the four cars tested, Spirit 
has the least comfortable rear seat. 
The car's fastback roof line cuts head 
room to below minimum acceptable 
levels. The rear compartment is suit- 
able only for youngsters, or for adults 
on short trips. 

On the plus side, Spirit is the least 
expensive of the group—and fully 
rustproofed at the factory. 


formed as well as their front-drive com- 
petitors and scored highest ratings in our 
low-speed maneuverability test. 


я n 2 

Escort narrowly missed taking a top rat- 
ing in our high-speed handling test, even 
though it displayed poor road manners 
and undesirable front-drive traits. 


Chevrolet Chevette 


Chevette has a proved—though dat- 
ed—rear-wheel-drive design that's 
been refined once again. Inside, room 
is scarce, especially for front-seat pas- 
sengers, who are crowded by the over- 
size transmission tunnel. One basic 
cause of crowding is the car's width— 
four inches narrower than its nearest 
competitor. That means interior room 
must be tighter. 

In acceleration, the 1.7-liter Chev- 
ette edged out Escort, with a zero-to- 
60-mph time average of 17.9 seconds. 
We consider this on the slow side, 
since our yardstick for the ideal 
time is 15 seconds or less. The car 
performs without problems, however, 
under normal driving conditions. The 
engine doesn't labor at ordinary driv- 
ing speeds, and unlike Escort, is hus- 
ky enough to run a full complement of 

Continued 
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comfort and convenience options 
without lugging. 

The four-door we tested was a model 
of versatility, though its door open- 
ings were small. The rear-door spaces 
were just big enough to squeeze 
through. But the hatchback opening 
makes loading bulky cargo easy, and 
gives Chevette some of the versatility 
of a station wagon. The rear seat folds 
down easily and quickly when extra 
loading space is needed. Overall, Che- 
vy makes the best of Chevette’s small 
size, for both passengers and cargo- 
carrying purposes. 

Chevette’s fuel economy was 32.9 
mpg at a sustained 55 mph, well below 
Escort and Horizon. 

Braking was Chevette’s weakest 
point. Its rear brakes locked quickly 
in both our cold- and hot-brake panic 
stops, and the car turned sideward. 
Handling and maneuverability were 
its strongest points. It easily tied the 
others for a top rating for low-speed 
maneuverability, and tied Escort in 
high-speed handling. 

The car cornered flatly and predict- 
ably—more so than Escort or earlier 
Chevettes we have tested. This was 
due primarily to the car’s F41 suspen- 
sion package, a $37 bargain option 
that makes a radical improvement in 
overall handling. 


Plymouth Horizon 

When Horizon was designed five 
years ago, Chrysler planners bor- 
rowed heavily from the VW Rabbit. 
That was no mistake. Horizon has 


Owner-serviced parts on Horizon's 2.2-liter engine are unusually 
easy to get at. Note spark plugs, distributor, and oil filter. 


more usable interior space for passen- 
gers and cargo than its three domestic 
competitors. And you don't have to 
check the specifications for confirma- 
tion. The flat floor in front, the wide- 
opening hatch, and spacious head 
room for rear-seat passengers are tell- 
ing clues. 

Seats are comfortable, but better 
shaping of the firm padding would 
improve them. The driving position is 
good, but could be refined by an 
adjustable seat back. Moving the po- 
sition of the turn-signal stalk would 
help, too. It's too far away from the 
driver's fingers. 

Driving over some of Manhattan's 
badly cratered streets, we experienced 
some distinct body rattles. But there 
were few to be heard on less-rough 
roads. 

Finding Chrysler's responsive, all- 
new 2.2-liter engine in Horizon was 
an exciting surprise. Performance 
equaled the best passenger-sedan 
V8's, while fuel economy proved fully 
acceptable. Horizon's EPA ratings of 
25/41 for city/highway driving are 
only a couple of mpg's lower than 
those of the standard 1.7-liter engine. 
Our steady-speed tests show that the 
2.2 is superior to Chevette by almost 
three mpg at 55 mph, and more than 
six mpg at 35. 

What's more, the extra displace- 
ment of the 2.2 can handle things like 
air conditioning and big electrical sys- 
tems without noticeably compromis- 
ing power. The engine makes a perky, 
happy match with Horizon's chassis, 


EPA fuel mileage (mpg) 


s 
eH 

Bg gt gs Ef 

52 23 55 £i 

Highway 44 33 39 41 
City 28 23 30 25 
Calif. city 28 23 28 28 


PS fuel-mileage tests 
(steady-state mpg) 

35 mph 51.9 310 414 477 
55 mph 38.0 253 32.9 35.6 


and is easily the most tractable and 
responsive of the test group. 
It seems well worth the $104 extra 
cost. 

Even though Horizon is 200 pounds 
heavier than Escort and has a much 
less aggressive final-drive ratio, it is 
far and away the zippiest of the bunch. 
And it displays none of Escort’s unde- 
sirable road manners and handling 
characteristics. 


Our picks: 

ГИ take Horizon with the 2.2-liter 
engine as the best of the small domes- 
tics. It’s also a strong competitor for the 
imports.—J.D. 

The clear choice here is the 2.2-liter 
Horizon, although it does need some 
small refinements in interior layout 
and comfort.-E.J. 


For specs and test results, turn page 


Spirit's large hatch and fold-down split rear seat permit easy 
carrying of long or bulky cargo, even with one rear passenger. 


/n The Evening or on 
Weekends in a Business 
of your own! 


For Industry and Homes! 
Every Neighborhood Needs It! 


Sharpening is Big Business .. . and Profitable Too! 


Work part time, full time, right at home. No layoffs. No strikes. 


This can be one of the most 
important decisions you ever make 
Going into business for yourself can be the 
most exciting and rewarding decision you're 

likely to make in your lifetime. 

Owning your own business brings you a 
sense of independence. You're the boss, set- 
ting your own work hours. Your own effort 
builds the business for yourself and your 
family. You can achieve great satisfaction 
and profits, if you choose and manage your 
business wisely. That's why so many men, 
just like you, are cashing in on the big profits 
to be made in this fast-growing service field. 

The sharpening business allows you to get 
Started with only a minimum investment, re- 
quiring little space and effort for a successful 
operation. It lets you build and expand as 
fast, or as slowly as you like. You pocket 
most of the money you take in, because there 
are exceptionally high profits with no in- 
vestment in merchandise. 

If you need only $200 or $400 extra income 
each month, a sharpening business is ideal 
for spare time. The additional dollars can be 
SPENT for more of the good things of life. Or 
they can be SAVED ina rainy-day fund that 
the family can bank on. 

More sharpening businesses are 

needed every year 

As original equipment continues to climb 
in cost, owners are becoming more con- 
cerned that the equipment be maintained so 
that it performs like new. This means more 
companies, contractors, carpenters and 
home owners are having their old saw blades 
and tools resharpened many times, where in 
the past, they would have replaced them 
with new blades or tools. This is where you 
can step in with the much needed service of 
sharpening saws and practically any kind of 
tool. 


Read What These Foley 
Shop Owners Say: 


Shop will gross $40,000... 
-.. likes being independent 
“I worked in various indus- 
trial jobs for years, and always 
wondered if I could make 
money for someone else, why I 
couldn't do it for myself. So 
after losing my regular job, I 
opened my Foley sharpening 
shop in the basement of my 
home. I only had a minimum of 
cash to start with, but Foley 
financed the balance. My shop 
will gross over $40,000 this 
year, and 1 like the feeling of 
running my own shop without 
answering to someone else." 
William Wescott 
Willoughby, Ohio 44094 


This FREE 


BOOKLET 
has helped 
thousands 
Thousands of good men 
have been inspired by this 
fact-filled book into mak- 
ing that first important 
— - step of starting their own 
business. It can be yours just for the asking. 
Right now, while this is still fresh in your 
mind, fill-in the coupon below. We will send 
your FREE copy of "Opportunities in a 
Sharpening Business of Your Own". There 
is absolutely no obligation and there are no 
franchise fees in starting your Foley Sharpen- 
ing Business. 
CLIP OUT AND MAIL THIS COUPON TODAY 


If coupon has been removed, just send name and address to: 


Manufacturing Compan: 
and 5124 Foley Building у 
going spare Minneapolis, Minn. 55418 
time shop or call Toll Free 1-800-328-7140 
“Гт a construc- = = = ==“ 
tion foreman, 1 Foley Manufacturing Company 1 
and my wife is a nurse's aide. 4 5124 Foley Building 
Our Foley shop fits in nicely V Minneapolis, Minn. 55418 П 


with our regular jobs, and we 


Û YES, | would like to receive complete details 


earn extra money. Our sons § about how | can easily start a profitable, Foley- 
help out too, so ours is a real § equipped sharpening shop. Please rush me your Ш 
family busi FREE booklet, without any cost or obligation, that 
"I'm still too young to retire, 1 gives me full details on how | can quickly start my own 
but when I do I'll have a vei business. 
good business built up. Foley Ё 
equipment helps us to do good Ù NAME 
work and brings customers § 
back with more jobs on a regu- & ADDRESS 
lar basis... we have a lot ofa 
repeat business the year I CITY. 


around.” 
I STATE ZIP. 


Victor Kosloski 
Sturgis, Michigan 49091 бы ше иш иш BB иш шш иш ыш иш иш шш иш ша эш иш пш ош шй 


Ford Escort, AMC Spirit, Chevrolet Chevette, and 


PS car test & driving report 


ILLUSTRATIONS BY RUSSELL VON SAUERS 


Н Plymouth Horizon: dimensions, specs, and test results 
AMC Chevrolet 
DIMENSIONS (inches) Spirit Chevette 
= LA Wheelbase... 96.0 97.3 
E Overall length. . 167.3 164.9 
N Overall height. 514 523 , 
Overall width . . 719 618 
Track, РН... 57.5 512/51.2 
Ground clearance : - 66 53 1 
Front head room 38.1 383 
Front hip room 54.2 49.4 
Front leg room ; 408 415 i 
Rear head room 356 374 
Rear hip room .... 40.3 205 
Rear leg room (min. 262 335 Р" 
Rear knee room (тіп 64 23 
Couple distance 220 267 
SPECIFICATIONS 
Engine type - - In-line 4 - 
Displacement (си. іп.) /14 /2. 1041.7 } " 
Compression ratio . . Я : &61 
Carburetion .......... l. » 2-bbi. |. 
Net hp @ трт. e 3 70 @ 5200 @ Г 
Net torque @ rpm. .. B6 ы 82 @ 2400 
Transmission .......... Four-speed manual Е Four-speed manual 
Axle ratio... 3.591 3.70: 69: á 
Tire make sao * А Firestone Michelin 
Tire type 222222221. Arriva radial Viva radial 721 steel-belted ra- ХОХ steel-belted 
dial radial 
Tire size .... .... P165/80R13 185/75R14 P175/70R13 175/70R13 ٣ 
Steering 221212122121 Rack and pinion, Recirculating ball, Rack and pinion Rack and pinion " 
Overall steering ratio ..... 21. 5 1801 
Turns, lock to lock. ...... 3. ў X 31 
Тит diameter (ft... ..... 35.1 Y 341 Г 
Front suspension........ Independent, Mac- independent, dual Independent, single Independent, Iso 
Pherson struts ball joint, coil lower control arms, X struts, coil springs. 
Springs on upper coil springs > 
control arms 
Rear suspension > Independent, modi- Solid axle, Hotch- Solid axle, control. Semi-independent, 
fied MacPherson kiss, leaf springs links, track bar, coil trailing arms, coil Ы 
springs springs 
Front stabilizer-bar * 
diameter (in)... -~ 0.81 0.87 0.86 
Rear stabilizer-bar 
diameter in) i 075 "E PE Р 
railer towing (max. none recommended попе recommen: 
Contemporary domestic subcompacts | Trailer tongue weight (max, none recommended попе recommended 150 
are getting lighter, smaller outside, room- 165.) 3 p 
ier inside, and are switching to more [S EP E hi Disc/drum Discidrum Disc/drum 
space- and fuel-efficient front-drive power Fuel tank (gal.). . ыы De к 125. şi 
trains—just like the big cars. Vibe hag ny iii. 3L ae ў 
Curb weight (Ibs), - 2122 " 
FIR weight distribution (6) 3347, 
i "m 8 asic price . . 
PS serviceability ratings Maior options on test АС $524, AC 357, AMEM — AC $925, ве 2.2-it 
=" 5 ајог options on test саг. . cruise ‚Ам , deluxe -liter engine 
How easy is it to service these cars? To ‘ control $128, SS ^ stereo $130 terior Si 28, AW 5104, Spacal 
i imati if- c 1, AM! M stereo $100, int $155, cus- 
give you an approximation of how dif PM stereo $100, Cloth interior $235 — lom interior $189, 
ficult it is for a typical person to per- forged wheels $183 remium exterior 
form various service operations, we 216, road wheels = 
examine each test vehicle. The num- 
: ifficult; 2, difficult; TEST RESULTS 
bers mean: 1, very difficult; 2, difficult; Moli o ay + 
3, average degree of difficulty; 4, easy; 0-60 mph. .... 18.5 22.7 179 i 4 
25-70 mph 5 228 291 220 : 
5; véry easy. Brake test (cool) 60:0 mph 
t Stopping distance (ft.) 175 225 171 
Н Pedal pressure (Ь.).... 100 80 125 
t1 Brake test (hot) 60-0 mph ‚ 
topping distance (ft.) .. 
$ E ft 187 202 196 
Pedal pressure (ibs.). ... 110 60 135 "T 
Interior noise @ 60 mph 
(dBA). . 73 73 74 
Handling test (mph). . . 637 576 63.7 61.4 
Maneuverability test (mph). 27.6+ 276+ 27.6+ 27.6+ 
TEST CONDITIONS: Ambient temperature, 63°F; relative humidity, 80 percent; barometric pressure, 30.1 inches Hg 4 
“With extended-range tank 
Checking the engine **With rear seat folded 
Spark plugs 4 
istributor ; А 
Carb adjustment , Performance comparison with 
il filter 2 Н e 
Oi fit 5 selected 1980 and earlier models 
Upper radiator h 5 " 
Ipper ra hose. 
Lower radiator hose 4 Mpg (city Accelera- Brakes Handling Maneuver- Noise @ 60 
tion 0-60 60-0 (mph) abil mph (dBA) * 
Heater hoses 2 driving) Deed са TO Ao 
Changing bulbs (ft) 
D, t ae 2 1979 Chevrolet Chevette in-line 4 25 18.5 152 647 30.1 n n 
i 
Front running lights. 3 1979 Dodge Omni in-line 4 25 14.1 155 64.7 29.6 71 
Front parking honte 3 1979 Plymouth Champ in-line 4 эз 156 137 671 301 73 ha 
Rear directionals 4 1979 AMC Spi е4 22 184 165 624 29.1 70 
Rear running lights 4 ——- P| 
1980 Volkswagen Rabbit in-line 4 30 13.0 160 63.7 29.6 74 
génie taste 1 1980 Mazda GLC 30 156 145 60.0 317 75 y 
ging belts 3 1980 Honda Civi | 36 131 148 62.4 30.6 n 
*Sesled 1980 Datsun 21 31 184 160 60.0 26.0 72 


has more 
parts for 


ELECTRIC VEHICLES 


Our latest edition of the ELECTRIC 
VEHICLE COMPONENTS CATALOG 
has expanded selections of all com- 
ponents — more motors, adaptors, 
control systems and accessories, 
РШ8...... Hard-to-find Parts for 
“Mother Earth News” And Quincy-Lynn 
TRIMUTER Plans 


Send $2.00 check or money order 
($3.00 First Class and Canada/$4.00 
overseas) to: 


FLIGHT SYSTEMS 

EVCC, Dept. EV-4 

P.O. Box 25 
Mechanicsburg, PA 17055 


Solar Heat Your Home 
Cut Heating Costs - 40% Tax Credit 


mo =: 
PASSIVE SOLAR 

C Triple Glazing with С.Е. Lexan panels 

О Solarium converts to Screen Room 

О Free “Energy Source" - 40%-Tax Credit 

О Provides Heat to your home 

О Lean-To, Free Stdg. & Window units 


O Curved Eave, Bronze Tone Finish 


SAMPLE WINDOW KIT: Enclose $4. for our Greenhouse 
Sample Kit with aluminum frames. С.Е. Lexan” glazing, 
‘assembly manual and heating guide. 


FREE COLOR CATALOG: write. phone or visit our main 
Showroom - (516) 694-4400. or others below. 
FOUR SEASONS 
GREENHOUSES 
Dept. PS-001 
LY [s] 910 Route 110 
Farmingdale N.Y. 11735 
NEW THERMAL '81 ENERGY RODS 
FREE WITH EVERY GREENHOUSE. 
(SHIPPED FACTORY DIRECT ONLY) 


for 75-80 
American & 
Imported CarsY 
& Light Trucks 


* Verify need to replace 
catalytic converter 


* Efficiency of your converter affects fuel econ- 
оту, performance and the eventual need for 
costly repairs 

« Easily installed with ordinary tools . . . all nec- 
essary clamps and flanges are included 

A malfunctioning catalytic converter creates ex- 

cessive back pressure. It can decrease fuel 

economy, lower engine performance and cause 
premature wear. A clogged converter will even- 
tually cause engine to stop running. You can 
avoid these time-consuming, money-wasting 
problems. This new converter tester lets you 
check the condition of your catalytic converter 
and determine if replacement is necessary. Pipe 
is constructed of heavy-duty, ló-gauge steel. 


CONVERTER TEST РІ 


Precisely engineered to factory dimensions to 
assure а quick and easy fit. Includes factory- 
flanges and clamps where needed. 
|, State and Local laws may prohibit 
the user from leaving this device on the vehicle 
after testing procedures are completed. Stat 
Model, Engine Cu. In. If vehi 
ith dual converters, 2 kits requi 
GER CARS 
Make, Year, Model Stk. No, 
MERCURY (Cont'd.) 
77-79 Cougar 302 eng. 
w/dual conversion 


77-79 LTD Il, Thunderbird 
302 w/dual conv. 


(32-172" long) ...S9-27!8R $23.50 | jeft side 55-27174 $1 left side ....... 
77 iate- fight side  `$з-271ва 2: aht side- 

{22-1/2" long) ...99-2717A 19.95 | 77°79 LTD il, Thunderbird 77-79 Cougar 351 е 

75-79 Apollo, 351 w/dual ‘conv. LorR -1719R 23.50 


R 23: ; Y х 1995 
55-2719 


ylark, Skyhawk 
68 8 cyl. 35-27! 
1980 Skylark 

CADILLAC 
75-76 DeVille Cal 
77-80 DeVille Ci 
75-78 Eldorado ....59-2718R 
76-80 Seville 55-2718А 
CHEVROLET, Caprice, impala, Belair, 
Monte Сао, Chevelle, EI Camino 


ely 77. 
long) ...55-2718R 2330 


зз-27188 
33-2717А qanm 

SPingA (995 

2305 SSAA | 
LE NE d 38, Ri 
3 Must 1 
Te [duni cone 550 eng. (w/2-1/4 
exh, ‘extn, pipe) 


зч TAE EP. 

pil 
Era 

1980 Omega. 


(33-1/2' 
77.late 80 350, 400 


w/200 engine 


s : 32594 PLYMOUTH 
yate env 75-78 Fury, Grand 
LINCOLN Fury 400, 440"... .38-27188 


PONTIAC—Catalina, Bonneville, 


ma 
Ling ات ا‎ о Grand Prix, Lemans 


w/dual conversion 


left side 22-53028 23.99 | 75-carly 77 
2 ERN IL. E BR | AE 
Sut | iSo ш 
i SU а елак ne 
PR Sti i 
sven | aes C CE | n e 
att Mine ИИ | О Se 
400-440 MERCURY 3-74 ране И 


75-78 Volar 75-77 Marquis 460 eng. 


w/dual conversion 


eft side ET 2199 
right tide ES 2299 „59-27188 
75577 Marquis 406 eng , m 301 
w/dual conversion (w/2-V/4" of 2-172" exhaust 
aes lett side .22-5295N 1399 | extn. pipe) .. STA 1 
«en right side 1213194Y 23.99 | 75-79 Phoenix, 


fura 
(exc. 4-су1.) 195-2718А 23.50 


55-2719X 2695 
33-2719Х 2695 
22-5303X 23.99 


1978. Marquis 35i eng. 


FORD 
75-78 LTD 302, w/dual conversion 1980 Phoenix 
TOYOTA 
75-80 Ali 
VOLKSWAGEN 


75-80 Rabbit. 


LIGHT TRUCKS, VANS & JEEP* VEHICLES 
Make Year, Model Stk Mo. I-Kit | Make, Year, Model Stk. No. 


22-5297A 


351, 400 55-27188 
1979 LTO dual сопу. 55-2719 


sar Model Stc Мо. — 1-Kit 


Make, 
CHEVROLET FORD (Cont^d.) 
ks & Vans 22-5242X $12.95 

PLYMOUTM 


‘only 318 engine 
Poe. SSATITA 19.95 


Peas 
їз б. 


75-79 trucks Ё vans w/351 
(ех 


ч JEEPS VEHI 
'22-8238N $10.79 | 7578 All ... 22-52358 
1979 АП С... .....12-8138М 


1979 Econoline 150 


p T ро 
eles 


siy 


н 302-35! eng. ....22-5288P 28.99 | PLYMOUTH 
7579 еа ware w/e 1979 бетине 100 200897 aem | УУ 


or 302 w/2" pipe (exc. 


1979 E-150) 22-5257N 8.50 | 78-79 Bronco 1979 V8 


.22-5271W 29.95 
1917-19 Archer Ave., Dep. EK NG 


Ц 
| 2SWHITNEY¢CO. P5 Box 8410, chicago, IL 60680 


| Rush the following Catalytic Converter Test Pipe(s): 

| Stk. No. Make, Year, Model, Cu. In Each 

Д 

Д 

і 
| Add $5.00 each postage and handling. ........ ——— 

We will take your | O tenciose $ (lilinois res. add 6% sales tax). 
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PS 7500-MILE TEST 


FORD 
ESCORT 


Through mountain passes in towering 
Canadian Rockies as well as in 1000-mile- 


By ED JACOBS 


Ford's Escort (and its twin, the Mercu- 
ry Lynx) is Ford's big entry in the mpg 
sweepstakes and represents the com- 
pany's attempt to compete with the 
high-mpg foreign cars now being 
bought by so many Americans. Natu- 
rally, we were anxious to get our 
hands on it. The results of the PS Car 
Test (elsewhere in this issue) show 
how the Escort stacks up against oth- 
er cars in its class. But since this is an 
important new car that could have a 
big impact on the future of the Amer- 
ican car business in general and on 
Ford's future in particular, we wanted 
to get it out on the highway for a driv- 
ing test as well. As the map at the top 
of this page shows, I drove the car 
some 7500 miles across the northern 
United States and into the Canadian 
Rockies. 

On that trip, I found that Escort is 
spacious, well laid out inside, comfort- 
able, has a huge trunk for a small car, 
and produces very good economy. But 
I have serious reservations about its 
power and handling. 

First, the good news. Our overall 
fuel-economy average for the 7500 
miles (mostly highway) was 31.8 mpg. 
At 55 mph, on cruise control, the car 
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a-day turnpike driving, Jacobs found im- 
portant plus and minus traits in Escort. 


delivered about 36-38 mpg. In mixed 
driving, it got around 25-27 mpg. 

The cockpit is spacious and quiet, 
with little wind noise. Visibility all 
around is excellent, as is the driving 
position. Seating comfort front and 
rear is good, and it stays that way for 
long periods, as I can attest after two 
back-to-back 1000-mile days. 

The instrument panel is unob- 
structed and the optional gauges we 
specified are both informative and 
easy to read. Ford's own calibration, 
however, revealed as much as a 10 
percent error (high) in the speedome- 
ter, while the odometer was off just 0.1 
percent. Most controls can be reached 
without stretching, but accelerator, 
brake, and clutch pedals seem poorly 
arranged, at widely separated 
heights. The cruise control worked 
very well—as long as the engine pro- 
duced enough power to maintain 
speed. 

Our car almost always ran cold, as 
though it had no thermostat. With a 
normal operating temperature, the 
heater should challenge the worst 
winters. The air conditioning per- 
formed well, as did the fresh-air ven- 
tilation system. 

For a subcompact, the trunk is 
huge. Still, Escort has several irritat- 


ing design oversights. Rain runs off 
the windshield base and onto the 
side window, obscuring the view of 
the side mirror. Gas struts on the 
hatchback are inadequate to consis- 
tently open the hatch fully, especially 
in cold weather. The map light shines 
in your eyes. And the sun visors shade 
only half of the side windows. 

Escort’s 1.6-liter engine strains 
somewhat at high altitudes, as you'd 
expect. But even at lower altitudes 
there is little extra power. If you turn 
on the air conditioning at cruise, for 
instance, there is a noticeable power 
drop. On some high mountain passes, 
the car had trouble maintaining 35— 
40 mph in third gear. Heading toward 
Canada, this happened in heavy 
storms, so I chalked it up to the high 
winds. But the same thing happened 
coming back in calm weather. 

Escort sorely needs a five-speed 
transmission. Instead, it has a wide- 
ratio four-speed that I consider poorly 
chosen. Even if you shift at the red- 
line, the engine drops back through 60 
percent of its usable rev range and 
well below its power range. In very 
mountainous country, that means a 
lot of shifting. In addition, the 
reverse-detent spring is weak, and 
you can fairly easily get into reverse 
instead of first gear. 

Our only important reservations 
come in the area of handling. Steering 
effort is light on-center but does get 
heavier as you turn. Road feel is good, 
as is straight-line stability. But the 
steering is sensitive to crosswinds and 
road camber (tilt), and will pull gently 
in response to them. Ride quality is 
pleasant for a subcompact but does get 
bouncy on rough roads. Sometimes 
you can even feel it on interstates. But 
the most serious problem came to 
light when I hit some unexpected 
bumps alongside the Athabasca Gla- 
cier that twice bumped the front end 
well clear of the road. (For more 
details, see this month's car test.) 

On twisting, rolling highways, you 
get a lot of changes in steering direc- 
tion as the car rolls naturally in the 
turns. It doesn't seem to go quite 
where you point it. The condition is 
easily controlled, but could make the 
average driver apprehensive. 

When accelerating. and turning 
sharply at low speeds—as when leav- 
ing your driveway—the steering gets 
very heavy as you fight the engine's 
torque. In deep gravel, the car tends to 
fishtail where others have no prob- 
lem; on hard-packed dirt and gravel, 
it's much better. 

I have looked forward to Escort 
since our first spy reports of it. I think 
it truly is one of Ford's "better ideas," 
but one that has not yet been fully 
realized. ш 
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ROO direct NEW Torlite window system in- 
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e Solid %" hard- strips, screws or tools! Torlite is 
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* Money back tion barrier against heat loss and 
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* Prompt shipment Torlite window system créates an 
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hoaraa than ever — 


the new 


compact 


35's 


For snapshooting, you 
can't beat these little 
cameras with the big negs 


By EVERETT H. ORTNER 


Pocketable 35's are multiplying. Only 
a year ago [PS, Feb. '80], POPULAR Sci- 
ENCE, examining the breed, found just 
four new ones. Now another dozen or 
more new models have appeared, 
making their debut last fall at Photo- 
kina, the international photographic 
show in Cologne, Germany. Our pic- 
tures show six of the more interesting 
models, scheduled to come on the U.S. 


Cosina CX has f/2.8 35-mrh lens that pops out when you rotate 
protective cover, zone-focusing lever under lens, LED viewfinder 


market this year, perhaps by spring. 

Why the extraordinary popularity 
of these little 35's? Ever since Rollei 
came out with the first of the truly 
miniaturized 35's in 1963, it has been 
obvious that most of the machinery of 
a 35-mm camera can be made to fit in 
a pocket-sized model. Five years ago, 
Minox proved, with plastic and inge- 
nuity in its 35 EL, that a 35 need not 
weigh more than six ounces. And just 
two years ago, Olympus demonstrat- 
ed, with its XA, that many of the most 
sophisticated functions of a large cam- 
era, such as rangefinder focusing and 
aperture-priority exposure automa- 
tion, could be shrunk to fit in a minia- 
ture 35. 


signal for low light. Auto winder and flash are extras. 


Now the new little 35's almost rival 
the 110’s—the original pocket cam- 
eras—in size. But in addition, they 
offer.enormous advantages: a nega- 
tive four times the size of the 110's, a 
huge selection of films to choose from, 
and the biggest assortment of accesso- 
ries and complementary equipment— 
from slide projectors to enlargers—of 
any camera size. 

Will the 110's survive, or will they 
go the way of the 126, Kodak's first 
instant-load cartridge? And if Kodak 
introduces its long-rumored instant- 
load 35-mm cartridge, will there be 
any reason to buy a 110 camera? Not 
really. Right now, in fact, in all 

Continued 


HD-S Fujica (above, left), designed for all- 
weather use, has 38-mm #/2.8 lens, self- 
timer, built-in flash. Extra-large controls 
are made for gloves. Rolleimatic (left) has 
f/2.8 38-mm lens that pops out when you 
slide the cover panel out of the way. Also: 
red and green LED's for exposure infor- 
mation, electromagnetic shutter, and self- 


timer. Hanimex 35 Micro Flash has a 32- 
mm #/2.8 wide-angle lens and built-in 
flash. Lens-flash cover has coupled switch 
that turns on the camera's electronics 
when you flip it up. Agfa Optima has a 
40-mm f/2.8 lens, zone focusing, and built- 
in flash that switches on when it's raised, 
Switches off when lowered. 
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Don't let a dull chain slow up your cutting 
project. 
Reach for the Dremel Chainsaver and save 
the day. 
In minutes, the new Dremel Chainsaver re- 
stores your chainsaw to its origina) sharpness. 
No more hand filing. 25,000 rpm motor does 
the job quickly and easily. 
A built-inguide shows at what angle to 
hold the tool to get a sharp cutting edge 
every time on most chain sizes. 
Chainsaver. Another work-saving tool 
from Dremel. Available wherever fine 
tools are sold. 
DREMEL, Division of Emerson Elec. Co. 
Racine, Wisconsin 53406. 
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Understanding Microprocessors. 
From the Texas Instruments ا‎ e ушгн yw И reeta: 
i 5 ments. lox 3640. M/S 84, Dallas, o 
Learning Center. 288 pages. $4.95. Texas 75285. 
i sily sive i icr s havi Orders in Continental U.S. shipped prepaid. 
Текти qu ke А the explosive impact microprocessors have Foren owes Pepai Wing Holt ony 
ае و‎ ae " Include shipping co: 
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Compact 35’s 
[Continued] 


WHAT'S HE DOING! 


respects except loading, the compact 


и i ‘ee 35’s shown here match any 110 in ease 
SO CAN YOU! tte 


The HD-S Fujica, largest of the 
group, offers an unusual feature: 
weathertightness. Though not an un- 
derwater camera, it is water-resis- 
tant, with all its fixed and moving 
joints sealed with O rings, silicone- 
rubber packing, and rubber caps. A 
four-mm thick optical glass protects 
the lens, viewfinder window, and me- 
tering window. Prices of the cameras 
shown here are not set, but a guess for 
the HD-S would be $260. 

The Hanimex 35 Micro Flash and 
the Agfa Optima both offer the same 
clever feature: a flash unit that turns 
on when it’s swiveled into position. 
The Hanimex has an extended hood 
over its flash that swings down to pro- 
tect the lens. Pretty clever. 

The Cosina CX-2 and the Rollei- 
matic have long exposure ranges— 
from so sec. down to two seconds in 
the case of the Cosina, from Vo to four 
seconds with the Rolleimatic. With 
these cameras on a tripod, you can 
take night pictures. 

All six cameras offer programmed 
exposure systems—the camera de- 
cides on both lens opening and shutter 
speed, At lowest light levels, it will 
use the largest lens opening and the 
slowest shutter speed. At brightest 
levels, it will use the fastest shutter 
speed and the smallest aperture. In 
between, it is programmed to choose 
the best combination for the best 
picture. ш) 


Маке and sell your own 
Ornamental Concrete items. = 
Rush $5.00 for Book 
about Aluminum Molds 
with prices and production trade secrets 
direct from world’s largest mold manufacturer. 
Over 350 designs to select from. 


Sometimes It Pays 
To Have Nosey Friends 


. . friends that give you a firm grip on fine work in 
tight places. That make it easy to reach the hard to 
reach. Long nose pliers by CHANNELLOCK. Slender, 
perfectly mated jaws with no side wobble. Sharp, 
hand honed cutters. Beautiful high polished finish 
Blue dipped plastic comfort grips. Quality in every 
detail (at no premium in price). CHANNELLOCK. 
Be sure that name is on the pliers YOU buy. 


[CHAN NEL LOCK) 


CHANNELLOCK, INC. - Meadville, Pennsylvania 16335 


Meet The Rest Of The Family. Send For Free Catalog. 


Chinon Bellami has pop-out f/2.8 35-mm 
lens with protective cover that turns on 
electronics when opened. LED's in view- 
finder signal when light is low (red) or 
give you the okay (green). 
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Get into the booming field - 
of solar technology. 


Now NRI's Home 
Study Course in 
Air Conditioning, — 
Refri; i 
Heating Includes 


Prepare yourself for a 
whole new career in one of the 
fastest growing fields around. 
As energy needs continue to 
grow and energy sources be- 
come scarcer, the demand for 
skilled technicians will soar. 
NRI can get you started in this 
opportunity area, and you 
learn at home in your spare 
time, tailoring your training to 
your need with a choice of NRI's 
Basic or Master Courses. 


Includes Professional 
Vacuum Pump and Tools 
NRI training is practical train- 
ing. Along with “bite-size” lessons in 
theory and practice, you get practical 
bench training. NRI's Master Course 
includes professional tools...a sys- 
tem analyzer, leak detector, tubing 
and joint tools, and more. Plus dem- 
onstration units that graphically 
bring principles to life for easy under- 


standing. You even get a top-quality 
professional vacuum pump for trouble- 
Shooting experiments and use on 

the job. 


Small Engine Repair 

There's plenty of opportunity for the 
man who can service power mowers, garden 
tractors, chain saws, tillers, outboards, 
mopeds, motorcycles, and other small en- 
gines. NRI training includes professional 
tools... inductive tachometer, volt-ohm meter, 
torque wrench, valve spring and ring com- 
pressors, and more. And you learn by doing, 
actually building a 3 1/2 HP engine as part of 
your training. Choice of basic or advanced 
courses. Check postcard for catalog. 


Electrical Appliance Servicing 
Good appliance repairmen are hard to 
come by. NRI trains you for your own full- or 
part-time business in fixing everything from 
toasters to refrigerators and freezers. Step-by-step 
training includes professional tools and instru- 
ments like clamp-on ammeter and appliance 
multimeter. Check postcard for catalog. 


опа! Post- 
Graduate Training 
at York Institute 
Graduates of the Master 
Course are eligible for a concen- 
, trated week of resident training 
gem at the famous York Institute at 
no extra charge for tuition or 
training materials. Here, you'll 
work on advanced industrial 
; equipment under the guidance 
of expert instructors. Only NRI 
includes this opportunity. 
3 Send for Free 
Catalog, No Salesman 
Will Call 


Use the postage-paid card 
to send for NRI's free catalog 
showing all the equipment and 
describing the complete course. 
Over a million students have trained 
at home the NRI way. You can, too. 
If card has been removed, write to 
the address below. 


Or check out these other growing fields 


Auto Repair and Servicing 
A good mechanic can work just about 
anyplace he wants to. NRI “hands-on” home 
training covers what you need to know from 
headlight to taillight. Includes professional 
tools like inductive timing light, ignition 
analysis and tune-up instrument, vacuum 
test pump, and the latest advance in diag- 
nostic instruments, a digital read-out tune- 
up analyzer. Approved by Richard Petty, 
America’s winningest stock car driver and 
NRI automotive consultant. Choice of two 
courses, check card. 
Education Center 


1 3939 Wisconsin Avenue 


° \ 
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RECREATION IROUNDUP 


By HERBERT SHULDINER 


Mini vans—new trend? 


Mazda will soon make a decision on 
importing a version of its Bongo van here. 
The tiny van has a flat floor in the rear 
cargo compartment because small dual 
rear wheels are used (they don’t intrude 
into the cargo space). The Japanese van 
will probably get an EPA mpg rating in the 
high 20's. Chances are that recreational- 
vehicle makers would offer camper con- 
versions. And if the Mazda van comes in, 
it will probably be followed by other 
minis. 

It's my feeling that а new class of van 
will soon be introduced. Chrysler has ten- 
tative plans to build one on its front-drive 
K-body chassis. Chevrolet has also exper- 
imented with a small van. What's more, 
when these vans go on sale, some will 
offer diesel options for even greater fuel 
economy. | don't know if this trend is 
enough to bring about another boom in 
RV sales like the one in the early '70's, but 
it's bound to spawn a new breed of RV. 
This should make it possible for motor- 
camping enthusiasts to enjoy travel in 
highly fuel-efficient vehicles. 


Scaled-down pickups 


Pickup-camper sales might also get a 
boost when Detroit's new small trucks 
make their debut, starting next fall. Chev- 
rolet's small truck will be out first, and 
Ford's will follow shortly after. 


The Chevrolet truck will be sized 


between its present half-ton model and 
the Luv—but closer to the Luv's dimen- 
sions. It will also have a four-cylinder 


fre 


Trailers for compact cars 

The new class of compacts exemplified by 
the GM X cars and Chrysler K cars don't 
have the towing capacity of older com- 
pacts. So RV makers are starting to turn 
out trailers to appeal to buyers of these 


engine, which is not available in the full- 
size trucks. The cab will have only a two- 
passenger capacity; there will be no king- 
cab version at first. 

Ford's small pickup will also have a 
four-wheel-drive version. That should 
lead to a new generation of Broncos. The 
small Chevrolet pickup, however, will not 
offer four-wheel drive. 

Best of all will be the fuel economy of 
these smaller trucks. They'll offer mpg rat- 
ings close to that of the Japanese imports. 
Shortly after they're introduced, look for a 
new class of slide-in camper models 
designed to mate with the new trucks. 

Incidentally, full-size pickups will re- 
main in production. You can't beat them 
for heavy-duty use and for towing stan- 
dard and fifth-wheel trailers. 


New diesel for motor homes 


Chevrolet is gearing up to produce a new 
6.2-liter diesel engine, primarily designed 
for the Suburban, in 1982. But the eco- 
nomical power plant will eventually be an 
option on the company's new lightweight 
motor-home chassis. Unlike the diesels in 
current cars, the 6.2 will be a real truck 
diesel—ideal for motor-home use. It 
should provide a much-needed boost in 
motor-home fuel efficiency. 


Campsite-reservation system 


Apublisher of campground guides has set 
up a new phone-in campsite-reservation 
system covering some 1400 private camp- 
grounds in the U.S. The Wheelers Guides’ 
Phone A Reservation (PAR) system oper- 


cars. One of the newest is Sunline's 15% 
footer (above), which weighs under 1800 
Ibs. (empty) and has a hitch weight of 150 
Ibs. The $4895 trailer is fully self contained 
and can sleep up to six persons. The new 
trailer also has an aerodynamic front to 
reduce wind resistance. 
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ates the reservation service, and you have 
to own one of their three campground 
guides to use it. The service covers any 
campground advertised in the guides. 
After you select a campground, you call a 
toll-free 800 number to make your reser- 
vation. If the reservation is made more 
than 10 days in advance, confirmation 
comes in the mail. If you're on the road, 
however, and require an immediate reser- 
vation, PAR calls the campground and 
gives you an immediate confirmation 
using your Visa or MasterCard number to 
guarantee the site. The service, which 
Gloria Telander, publisher of the guides, 
calls an electronic business reply card, is 
free. There are three editions of Wheelers 
Guides: North American ($6.95), Eastern- 
er ($4.95), and Westerner ($3.95). You can 
get them from Wheelers, 1521 Jarvis, Elk 
Grove Village, Ill. 60007. 


Fuel for recreational use 


Will increasing fuel shortages and rising 
costs end powerboating, RV travel, and 
other forms of gasoline-consuming recre- 
ational activities? Not for at least the next 
20 years, says a new study by futurist Her- 
man Kahn's Hudson Research Institute. 
The study, commissioned by the Ameri- 
can Recreation Coalition, says that snow- 
mobiles, motorcycles, powerboats, off- 
road vehicles, and other RV's use between 
three and four percent of all fuel con- 
sumed by U.S. motor vehicles. At the 
same time, 33 percent of all auto use is for 
recreation. Calculated maximum recre- 
ational-fuel requirements for 1985 
through 2000 are "somewhat above 
present levels, but minimum and median 
requirements are below them,” the study 
states. 

“Even if energy use were to increase, 
the effect on the total energy picture 
would be minimal, because recreational 
energy demands are proportionately 
small, indeed,” the institute claims. 

It also says that the recreation and lei- 
sure industries could avoid being labeled 
nonessential fuel users by educating gov- 
ernmental decision makers. 

The study, titled Energy and Recreation, 
is available for $5.95 from the American 
Recreation Coalition, 499 S. Capitol St. 
SW, Suite 408, Washington, D.C. 20003. 


Who buys RV's? 


The Recreational Vehicle Industry Assn. 
recently released some statistics about 
who buys the vehicles produced by its 
members. Only eight percent of RV's are 
owned by persons over 65. The biggest 
group of RV owners is in the 35-44-year- 
old age group (24 percent). Six out of 10 
RV's are bought used—and most are paid 
for in cash. Buyers of new vehicles, how- 
ever, usually borrow to pay for them. The 
study, conducted by the University of 
Michigan Survey Research Center, also 
reveals that 34 percent of all RV's are 
owned by Westerners, 29 percent by 
Southerners, 26 percent by residents in 
the North Central U.S., and only 11 per- 
cent by Northeasterners. Overall, nearly 
six million of the 70 million vehicle-own- 
ing families in the United States today— 
about one out of every 12—are recre- 
ational-vehicle owners. 


Bill С. — He's been a 
woodworker for years, 
for the fun of it. But 
his work is so 

fessional he could sell 
everything he makes. 


депу В. — He's your 
basic weekend put- 
terer. He's always got 
a project going to add 
to the value of his 
home. 


د 

Jack B. — He does it 
for the fun like Bill C. 
But he sells his work 
at fairs and flea mar- 
kets... at fancy prices. 


Walt and Mary D. — 
They found the only 
way they could afford 
to improve their home 
was to do it them- 
selves, 


Which Do-It-Yourself 
Type Are You? 


No matter which type you are, you've 
probably already learned one impor- 
tant fact. To do the job right, you 
need more than a couple of hand- 
held power tools. 

You need things like a table saw, 
drill press, lathe and more. And, if 
they're individual tools, you need 
lots of space . . . and lots of money to 
afford them all. 

But now you can enjoy a complete 
home workshop at substantial sav- 
ings — and in less space than a 
bicycle. That's all the room you need 
for a Shopsmith MARK V that gives 
you the five most needed workshop 
tools — a 10" table saw, a 12" disc 
sander, a 16%” drill press, a 34" 
lathe and a horizontal boring ma- 
chine — all in one compact and 
economical unit. 

Whether you do fine carpentry, 
just putter around, make vital home 
repairs, or actually sell your work, the 
Shopsmith MARK V is for your 
of do-it-yourselfer. Send forthe E 
facts today. The information is yours 
at no obligation to you. Just mail in 
the coupon. 


Shopsmith Inc. 


Dept. 2596 
750 Center Drive. 
Vandalia, Ohio 45377 


‘es! Please mail me your FREE Information Kit on the 
jopsmith Mark V. I understand there is no obligation. 


Fission battery 


powers far-flung space probes 


Dr. James Ritter's generator produces 
electricity directly from nuclear fis- 
sion. Its efficiency is too low to yield 
economical power for normal con- 
sumption; instead, the self-contained 
power source was designed for use in 
remote areas and, especially, in 
probes to deep space. Ritter is a scien- 
tist at the U.S. Naval Laboratory. 

In Ritter's design, thin alternating 
layers of two metals surround a radio- 
active source. One of the metals has a 
high atomic number, such as tanta- 
lum, while the other is a light element 
such as aluminum. When an atom in 
the radioactive mass fissions and 


emits a gamma ray, the powerful pho- 
ton may be absorbed by one of the 
metals and an electron "knocked" 
free of the atom. The free electron 
then travels across the vacuum 
between the plates and is collected on 
the opposite plate. Since the heavy 
element is much more likely to inter- 
act with a gamma ray in this fashion 
and yield an electron, the net result is 
a greater number of electrons gath- 
ered on the aluminum. This high- 
voltage charge separation can be used 
to power a satellite's circuits or radio. 
Although space probes to the inner 
planets or to the sun itself can rely on 
arrays of solar cells for pow- 
er, in space beyond Mars, the 
sun's rays are too dispersed 
for photovoltaics. Those far- 
flung satellites also typically 
require several years to 
reach their targets, making 
normal storage batteries and 
fuel cells too heavy or unreli- 
able for the task. Scientists 
have previously employed 
small fission devices that 
produced heat and yielded 
electricity via the thermo- 
couple principle. But Ritter 
believes his generator will 
perform considerably better 
than those older types. 
Ritter calls his invention 
the Radioisotope Photoelec- 
tric Generator, or RPG, since 
the mechanism driving it is 
described by Einstein’s Pho- 
toelectric Effect. In its final 
form, Ritter believes that the 
RPG will have an efficiency 
of about 10 percent. The life- 
time of an RPG appears to 
be limited only by the half- 
life of its source.—Paul Bolon 


Gamma rays from a radioactive 
source interact more often with 
a heavy metal such as tantalum 
than aluminum (left), producing 
free electrons. Surplus electrons 
collect on aluminum plates, and 
charge buildup can power cir- 
cuits. Still more free electrons 
are generated if the plates are 
aligned at an angle to the radia- 
tion; geometry of the RPG 
(above) maximizes flux of pho- 
tons across angled plates. 
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All gasoline anti-freezes fight 
gas-line freeze. 
STP Gas Treatment fights 
ine freeze and a whole lot 
t's the Driver's Edge. It 
provides more protection for 
your fuel system. Removes wa- 
ter that can freeze gas lines. 
Inhibits rust that can cause 
problems. Cleans your carbu- 
retor. And keeps it clean to 
save you gas. 
STP does it all. That's why it 
outsells them all. 


Removes water— fights 
gas-line freeze. 
Water gets into your gas 
tank through condensation 
and, sometimes,by contam- 
ination at the pump. If it 
freezesin your gas line,that 
could mean astalled car. Е 
In cold weather, just опе t ) 
ounce could freeze up to 10 
ten inches of gas line! ( 2.) 
But the special-action formula of 


STP Gas Treatment used regularly 
works to protect against gas-line 
freeze. It surrounds water droplets 
and helps carry them through your 
engine. And the less water in your 
fuel system, the less chance of 
gas-line freeze. 


Inhibits rust. 

Even a little rust can cause serious 
fuel system problems. Itcanclog your 
fuel filter, or block your carburetor jet. 
This can mean 
hard starting, 
plus stalling 
and sputtering. 

But STP 
Gas Treat- 
menthas a 
special rust 
and corrosion UNTREATED TREATED 
inhibitor designed to prevent these 
problems. Both these steel bars were 
soaked in gasoline plus water. But 
the bar on the right — the one without 
the rust— was protected by STP 
Gas Treatment. No wonder it's the 
Drivers Edge. 


Cleans carburetors and 
keeps them clean. 

Normal engine heat and oxidation 
cause gum and varnish to build up. 
These deposits can clog openings, 
reduce tolerances and harm engine 
efficiency. 

STP Gas Treatment cleans your 
carburetor. And works two ways to 
prevent these harmful deposits from 
accumulating again. First, it coats 


metal surfaces which works to pre- 
vent gum and varnish molecules 
from getting a toehold. And second, 
it surrounds these molecules with a 
stick-proot coating so they can pass 
harmlessly through the fuel system. 


Ie 


m et Me 
UNTREATED TREATED 
The carburetor sleeve on the left 
showsfouling and depositaccumula- 
tion. The one on the right— the one 
that still looks like new— was pro- 
tectedby STP Gas Treatment. Which 
would you want in your engine? 


Saves gas. 
A dirty carbu- 
retor lessens 
your engines 
operating 
efficiency, 
reduces 
mileage, 
wastes gas. 
But STP Gas 
Treatment cleans carburetors. Intake 
valves and manifolds, too. And, used 
regularly, keeps them clean. Net re- 
sults: improved engine efficiency and 
gas savings. 


Getthe Driver's Edge. 
If you demand more from your gas— 
andmorethan many gasanti-freezes 
even promise — join the millions of 
smart drivers who demand STP Gas 
Treatment. Keep it on the job— 
every mile, every fill, every season. 
Because STP Gas Treatment 
delivers. Delivers so much more, 
the year round. Satisfaction guar- 
anteed or your money back. 

STP Gas Treatment does it all. 
Removes water, fights gas-line 
freeze, cleans carburetors, saves 
gas. That's why it outsells them all. 


CALCU-LETTER 


By DARRELL HUFF News of pocket calculators—and how to have fun with them 


We reiterate... 


Among the ornery puzzles you've met 
here in the past are those that embroiled 
you in equations containing third and 
fourth powers of an unknown. Until the 
coming of electronic calculators, such 
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CALCU-PUZZLES 


Those secret primes 


Did you find that the prime factors of 
663,133—asked for in the November “Cal- 
cu-letter""—are 751 and 883? If you did and 
you have a programmable calculator, you 
might enjoy similarly working on the larg- 
est number that can be precisely shown in 
a 10-digit display: 10 nines in a row. | 
found eight prime factors before | decided 
to let my calculator rest, at 11,111. Inter- 
estingly, it also produced such false fac- 
tors as 5, 7, and 7143. Can you see why? 


Trap-door trig 


You're building a skylight or a trap door 18 
inches long that is to be propped up by a 
Stick eight inches long. Through what 
angle does the hinge move as you open or 
close the door? This practical problem, 
says Bob Quinlivan of St. Louis, Mo., has 
been giving him a hard time, since it 


problems were just about unsolvable. 

With a calculator, however, you simply 
guess at the answer, then test the guess. 
As you repeat the process, each result 
helps you toward a better guess until you 
reach an answer correct to as many deci- 
mal places as you wish or your calculator 
is able to handle. A programmable calcu- 
lator can do the iteration for you and take 
almost all the labor out of the process. 
You need only load the program and enter 
the variables. 

But where do you get the program? You 
can key it in yourself after originating it or 
finding it in printed form. Or you may find 
it on a magnetic card that your machine 
can read. Texas Instruments' program- 
mables come with a tiny plastic module 
preloaded with a couple of dozen pro- 
grams, including just the routine we're 
talking about. TI's latest programmable, 
the 58C (left), has the additional advan- 
tage of continuous memory: It will retain 
any program you load into it, for use an 
hour or many months later. 

The program you'll want for cubic, 
quartic, and worse equations is labeled 
Zeros of Functions in my Т! manual. One 
of the Hewlett-Packard books does an 
even better job of disguising it as New- 
ton's Method-Solution to F(x)=0. But 
H-P's manual for its 41C calls it simply 
Root Finder. That's talking my language. 


The cost of credit 


You can persuade your calculator to pay 
its way—if it hasn't already—by taking 


seems to call for trig but offers no right 
angles. By pretending that each of the 
large angles is actually 90 degrees, he got 
a couple of approximations, which, when 
averaged, gave him a result that, it turns 
out, is off by only half a degree. Not too 
bad. But what really is the answer—in 
degrees, minutes, and seconds? 


Maxi packages 


A solution to the trap-door problem will 
appear in the March "Calcu-letter," along 
with answers to another kind of puzzle, 
suggested by Walter D. Griffiths of Swan- 
nanoa, N.C. He notes that the postal peo- 
ple limit packages they'll accept to a 
length plus girth of 100 inches. What, he 
asks, is the largest volume this rule per- 
mits? Also, what are the dimensions and 
volume of the largest permitted rectangu- 
lar package? And, for each package, how 
long a pointed stick can be fitted inside? 


its advice on how to use consumer credit. 

It seems there are now three ways in 
common use for figuring the cost of the 
credit you're using. Even when the stated 
rate of interest is the same, each method 
produces a different-size disaster in your 
checkbook. Under the federal truth-in- 
lending law, you must be told which of the 
methods is used, as well as the annual 
percentage rate. This is 18 percent in most 
states, so we'll assume that in the calcula- 
tor exercises that follow. 

Suppose that by your billing date of 
January 1 you've paid enough on your bill 
at an auto-parts house to bring it down to 
$155. On January 5 you pay $50. Five days 
later you charge a pair of tires for $90 and, 
on the 25th, a cassette player for $180. It's 
clear you're going to be billed February 1 
for $375 plus interest. But how much 
interest? 

Read the fine print. If it says adjusted 
balance method, interest will be simply 
Ту percent of the old balance after your 
payment was subtracted, or 0.015 times 
$105, which is $1.58. 

But suppose the store uses the average 
daily balance method, excluding new pur- 
chases. Your balance for five days was 
$155; for the remaining 26 days of the 
month, it was $105. Adding the product of 
the first two figures to the product of the. 
second two and dividing by 31 days gives 
your average daily balance as $113.06. 
Multiply by 0.015, and you owe $1.70. 

Use a credit card specifying a.d.b. plus 
new purchases, and it becomes quite a 
different ball game. Now you have five 
days at $155, five at $105, 15 at $195, and 
six at $375. Average daily balance, when 
these products have been added together 
and divided by 31, is $208,87, on which 
you would owe $3.13. 

On large purchases, or even on small 
ones over the years, this could make quite 
a difference. Compared with the first 
method, the second one has cost you 
about eight percent more interest, while 
the third has virtually doubled the cost of 
using credit. 

You'll find many calculations of this 
kind explained in a "programmed learn- 
ing aid" paperback called Business and 
Consumer Mathematics, published at 
$4.95 by Learning Systems Co. (Home- 
wood, III. 60430). It's especially helpful on 
percentages, discounts, taxes, car insur- 
ance, and the like. 


Additions and subtractions: In Septem- 
ber we told you about the TI Programma- 
ble Calculator Club. Now comes word of a 
similar organization devoted to advanced 
applications of Hewlett-Packard calcula- 
tors. The Personal Programmers Club, 
which is unaffiliated with H-P, publishes a 
bimonthly journal. For details: Richard 
Nelson, PPC Calculator Journal, 2541 
Camden Place, Santa Ana, Calif. 92704. 

In the November “Calcu-letter,” the par- 
enthetical instruction for finding a recipro- 
cal should, of course, have read “divide 
into 1." 


PS calculator columnist Darrell Huff (P.O. 
Box AS, Carmel, Calif. 93921) is the author 
of How to Lie with Statistics, How to Take 
а Chance, and other works. He welcomes 
comments, solutions, and suggestions: 
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Camel Lights : | 


Low tar. Camel taste. 


fae 
Warning: The Surgeon General Has Determined 
ч That Cigarette Smoking Is Dangerous to Your Health. 


AND CHEVY OFFERS MORE 
WAYS TO GO 4-WHEELIN’ 
THAN ANYONE. 


New Chevy trucks take an 
important step ahead for '81. 
With new lean looks. New 
interior comfort. And now for 
the first time ever, a revolu- 
tionary new system on 4- 
wheel-drive Chevy trucks 
lets you shift into 4WD 
without stopping. Simply 
shift from 2WD to 4WD HI 
at speeds under 25 MPH and 
keep right on moving. And 
you can shift back to 2WD 
without leaving the cab. This 
new system is standard on all 
4WD Blazers, Suburbans, 
and half- and three-quarter- 
ton pickups. It includes new 
automatic locking front hubs 


and a new, lightweight 
transfer case. And remember. 
Chevy offers more kinds of 
rugged 4-wheel-drive trucks 
than anyone. Including the 
sleek new Chevy LUV with 
independent front suspension 
and manual locking hubs. 
Plus Chevy Chassis-Cabs, 
Crew Cabs and Bonus Cabs 
with conventional 4-wheel 
drive. So make your choice 
and get into free-wheelin' 
four-wheelin' today. 


“SAY, SMOKEY 


Aclinic on cars by Smokey Yunick, America’s most famous mechanic 


Is gasohol damaging? 


1 have a 1976 Chevy El Camino 350. For the 
first 29,000 miles, | averaged 4000 miles to 
a quart of oil. Then | switched to gasohol. 
After two weeks oil consumption in- 
creased. | added a quart of oil and in two 
weeks another quart. | was now averaging 
450 miles to a quart, and so | stopped 
using gasohol immediately. 

Some exhaust smoke appeared and the 
oil became very black. | had the valve 
seals and spark plugs replaced. My oil 
mileage is now 950 per quart. The valve 
guides are also worn. 

Can valve guides and seals go bad in 
less than 500 miles by switching to gaso- 
hol? Could the alcohol have cleaned out 
all glaze and varnish deposits, leaving 
excessive clearance? 

Gary Dixon, Hanna City, Ill. 


1 doubt that 10 percent ethanol could 
cause that much trouble so fast. | think 
you are probably over-rich from too much 
choke and a lot of short runs. The oil prob- 
ably got diluted and broke down. And 
alcohol is hard on valve seals. 

Although | don't believe that gasohol 
will give better mileage or stretch fuel 
supplies, | don't think it causes wear prob- 
lems. l've run 100 percent alcohol in race 
cars, and wear was no different than with 
gas. When running 100 percent alky, you 
do have to watch for dilution, especially in 
cold weather when the oil is cold. 


Wants an oil cooler 


| want to tap into the oil stream of a 
marine engine: a 1968 six-cylinder Falcon 
170 c.i.d. with a Capitol reverse gear con- 
nected with the lube system. 

I use the engine as straight inboard 
power for an old but good 25-ft. Richard- 
son Sea Skiff. On long runs into the Gulf 
the gearbox gets hot, and I'd like to hook 
up an oil cooler. Using a tee at the sender, 
could | run the hot oil through the cooler 
and return it to the gearbox? 

Robert H. Gaunt 
Indian Rocks Beach, Fla. 


Send oil from the engine through a cooler 
to the gearbox. Use the biggest oil lines 
practical; avoid 90-deg. fittings. The oil 
should be cooled by water, the best deal 
being an external cooler submerged in 
water. But an inboard cooler will work 
okay if water can circulate through it. 


Fuel-injector freeze-up 

One of the things | liked about my VW 411 
was the oil-bath air cleaner. | have also 
seen a washable air filter on a 1300-cc 
Ford engine. Why aren't these filters used 


more often in place of throwaway types? 
Another question: The fuel injection 
system on my VW 411 seemed to freeze 
up when temperatures dropped below 
—30 degrees at night, and the engine 
would not start—even though a 250-watt 
hot plate was warming it from below. 
Would this happen to a water-cooled fuel- 
injection engine with a block heater? 
Martin Hlavacek 
Stony Plain, Alberta, Canada 


Dry paper cleaners are 100 percent effec- 
tive unless a mounting seal or paper rup- 
tures. Oil-bath cleaners are nowhere near 
as effective in extreme conditions. 

Fuel-injection system freeze-up can and 
does occur on water-cooled engines, 
including the engine in the Rabbit. Move 
your heater closer to the trouble. But don’t 
forget about safety. 


Engine stalls 


Our 1976 2300-cc standard four-speed 
Pinto has a peculiar seasonal problem. On 
warm summer days while on an incline, it 
loses power as if starved for gasoline. 
Sometimes it struggles along at 35-40 
mph. Sometimes it stalls completely. 
The problem is eliminated by stopping, 
turning off the ignition, and restarting the 
engine. It sometimes happens again with- 
in five minutes. But then everything is fine 
for the remainder of the trip. | have 
replaced the fuel filter, fuel pump, 
installed a carburetor rebuild kit, and had 
the gas line blown out. This is the third 
summer it's been doing this and it is the 
only major problem in 67,000 miles. 
John L. McCann, St. Joseph, Mich. 


1 think a faulty fuel tank cap or improper 
venting is causing negative pressure that 
stops the fuel delivery. Next time remove 
the cap and listen for suction. 


Valve problems 


1 own a 1976 Ford Chateau Van with a 351 
Windsor engine. After about 20,000 miles 
it first began to misfire at idle, then at 
higher speeds. | used several different 
preparations recommended to loosen 
Sticky valves, but the condition got worse. 
The Ford dealer was not able to help. 
Finally at 50,000 miles | removed the 
heads and found several valves in each 
head whose stems were so fouled with 
carbon and ash that they were not able to 
close properly. Otherwise the valves were 
undamaged. | had the heads serviced and 
put the engine back together. Now at 
67,000 miles the same symptoms are 
recurring. | have been using CENEX 
Superlube 518 Multigrade SAE 15W-40 

Continued 


Introducing 


Runner 

Sports 

Alarm 
‘Chronograph 


With Water Resistant 
Case, 24 Hour Alarm, 
and Full Chronograph. 


* Tested to 100 ft. of water 
* Famous Quartz Acci у 
* 5 Year Lithium Ba 

este Wat o e 12/24 Hour Select 

the Market for 


$29.99 


Now there is a sports watch that endures all the 
grueling punishment that distance runners give. Bill 
lodgers would not have his name on a watch that 
was less than quality. The Runner is such a watch 
Review the features and functions of this watch 
closely before you buy. We think you will be convinc- 
ed as Bill Rodgers was. that there's not a better 
sports watch dollar-for-dollar on the market today. 


WATER TESTED TO 100 FEET 


A true sports watch must withstand water in any 
Torm— sweat, rain and total submersion. The Runner 
passes with flying colors. It is tested to 100 feet of 
water. As a sportsman, you never have to worry 
about water again. 


RUGGED CONSTRUCTION— YET SPORTY STYLING 
A unique combination of rugged dependability and 
bold design, the Runner's rock hard mineral glass 
lens resists scratches like no plastic lens. The 
stainless steel back will not rust or tarnish. The 
lightweight black vinyl case is tough enough to 
withstand even the roughest treatment a runner 


gives. 
5 YEAR LITHIUM BATTERY 
Changing batteries are a thing of the past with the 
Runner. It comes with a new lithium battery that will 
last up to 5 years, 
е CONTINUOUSLY SHOWS 
* Hour/Minute/Second 
* Day of Week Flag 
* AMIPM Notation in 12 Hr. mode. 


FULL HOUR CHRONOGRAPH 

* 1/100 Second Precision 

* Add Time. 

* Lap Time 

MONTH, DATE, YEAR AT THE PUSH OF A BUTTON 


24 HOUR ALARM constantly read indicator lets you 
know when it's set. 


30 DAY NO RISK TRIAL 
Try it for 30 days. If you're not completely satisfied 
with its quality and features, return it to us for a 
prompt refund of your purchase price. In addition 
There's a full year's warranty against defective parts 
and workmanship. You can't lose! 


EASY TO ORDER 
Credit card customers can call our Toll Free number 
below, or fill in the convenient order form. Order 


yours today! — m 


MEDIA MARKETING 


10155 Plano Road, Dallas, Texas 75238 

- Yes, Please send me Bill Rodgers Run- 
ner Sports Watch(es) with 30 day No Risk return 
privilege. At $29.99 cost, plus $2.50 shipping and 
handling. Texas residents add 5% sales tax. 


Address 
ج‎ 
State_______Zip 


Г) Check or Money Order enclosed. 
For faster service, charge to: 


DMCONisa Expires. 

Account #_ 

Signature = 
Order Toll Free1-800-527-7066 

In Texas call collect (214) 349-3120 


COMPARE THESE 
ТО ANY OTHER SAWS 
AND LET THE 
CHIPS FALL WHERE 
THEY MAY. 


Once you know one chain saw from another, 
you'll know why Stihl? is the largest selling chain saw in the world. 


The Stihl 032AVE. Stihl's 
ultimate mid-size saw. Strong 
enough for professional forestry, 
contracting and farm use. Incor- 
porates Stihl's best pro features, 


sve 
The Stihl O10AV. Lightweight FE 
homeowner s saw, built to profes- Ё * 
sional standards. 2.3 cubic inches 
of power packed in an almost in- 


destructible magnesium housing. zr "e SN such as anti- 
Comes with San s anti-vibration — T STIHL ) vibration and 
system. The quietest gas chain ag т electronic ignition. 
saw on the market today. zz o The newest and most powerful 


mid-size saw Stihl makes. 


grin. — 


m 


А The 028 Stihl 
Wood Boss." Stihl's 
most advanced mid-size saw 
in a popular price range. The 
only Stihl saw of its size with 
single-lever Master Control" 


The Stihl 038AVE. New Stihl 
ро logging saw, designed to per- 
огт especially well — even in hot 
climates. Heat-resistant features 


ers cp "ni combining choke, start, and 
du on аЙ & stop. Great for serious fire- 
and a carburetor that мы cutting. 
significantly reduces 
vapor lock. 
12 The Stihl Farm Boss.™ 
A А Tough, reliable saw built for а 


2 


The Stihl 
015 AV. Rated by 
a leading consumer publication 
as best of all home saws tested for 
combined power, performance, 
noise, cutting speed, balance, pu 
and fuel efficiency. The ideal saw — £57 


for any job around the house. A a d SAE RR 
STIHL 


The World's Largest Selling Chain Saw. 


farmer's long hours and de- 
manding jobs. Strong enough 
for medium logging, yet light 
enough for limbing, clearing, 
and thinning. À sure-starting, 
time-proven favorite. 


FOR SALES AND SERVICE 
SEE YOUR NEAREST STIHL’ DEALER. 


NORTH CAROLINA 
Vance Lowder Shop 

Vance Lowder 

Asheboro 

Richard's Home & Garden Center 
Asheville 

Bob Lawrence Power Equipment 


Beaufort 
Beauiort Small Engine 


Black Mountain Lumber Co., Inc. 
Colley's Sportsman Center 
Bryson City 
Colville Motors. 
Devos Far Supply, In 
Deyton Farm Supply, Inc. 
Ganton Pr 
Chainsaw & Equip. Со. 
Andrews & Riggsbee Tractor Со. 
wa factor Co. 

Carthage 
Carthage Saw & Mower Service 
Charlotte 
Archdale Small Engine 
‘Arrow Saw Service 
Campbell Chain Saw 
Ba M Ha SA M Hardware E Garden Centar 
DAS Chainsaw Soles & Service 
Durham 
Walkor Homo Conter 
Falar Pulp Pulpwood Co. 

Edentown 
Dixon's Logging Co 
BUSH. Equipment Co, Inc. 
Eikin 
Blackburn Brothers 
Burn's Equipment Company 
Forest City 
Tat Lawn ‘Mower Salos 
Frank Power Saw Service 
Gaston 
Gaston Saw Sales 
Carpenters Saw & Mower Co 

ntor's Saw er 

Farm Services Inc. 
Greensboro 


Lambe's Small мам, Les 
/s Smal jine 

Tesco Div. of Ensco Supply 
Greenville 

Clark & Co. of Greenville Inc. 
Hendrix Barnhill Co. 
Hickory 

Bethlehem Hardware Inc. 
Hickory Home & Garden 

Mi. View Home & Garden Inc. 
High Point 

Essick Farm & Diesel Service 
‘Quality Hardware Inc. 
Hüdebran 

Hildebran Home & Garden 
Jonesville 

Swain Ой Co. 

Kernersville 

рды, Equip. Co. 
Knightdale Tractor & Equip. Co. 
Groen Valley Supply Co. 


Lanier True Value Hardware, Inc. 
Mann Implement Со. 


Loulsberg 
Louisberg Saw Service 
Madison 

Y & W Farm Center 

Marion 

Rhinehart's Saw & Lawn Equip. 
Mebane 

Carmichael Sharp-All Shop 


Monroe. 
Monroe Chain Saw Co. 
Mount Airy 

Cooke Rentals, Inc. 
Murfreesboro 

Spal Motor & Service Со. 
Joss Repair Shop 
Gent's Saw а Equipment 


Elliott = Parts 

Mo & p Sales & Service 

REED. 
٤ itdoor . 
ы р. 

Richardson's Lawn Mower Repair 

Reidsville 

Big Apple Farm Supply 

Кен кгр 

En City Small ме à 

T 

Salisbury 

Allied Power Products 

‘Sanford 


Shulort's Home & Garden 
Smithfield 
Lambert's Engine Sales 
Pine 
I's General Mdse., Inc. 
Sharpe's Lawn Equipment 
s Lawn 
ГЕ Farm Suppl 
їз Farm. 
апета supply 
Stokesdale Milling Co., Inc. 
Thomasville 
Joe's Tractor Sales 
Valdese 
Weskingtoa 8 баана 
n 
C&L Equipment Co. 
bu Power Equip. Co. 
dus et Sbop 
iteville Chain Saw 
Wilkesboro 
Payne Power Equip. Inc. 


jun Engine Service 
PJ's Service Center, Inc. 
Winston-Salem 


JMT Services 
Odell Solomon's Lawn & Garden 
Pleasants Pro Hardware & Co. 
Sportcycles, Ltd 


Burgess Feed & Seed Co. 
Blountville 


Bennie's Saw Sharpening Sales 
Bluff City 
Richard's Cycle Center 


Chattanooga 
Chattanooga Saw & Supply Co. 
fawn 8 Gordon Equip бо 
Cleveland 
Davis Outdoor Power Equip. 
c 

* Garage 
Columbia 
K & R Sales & Service 
Crossville 
Tenn. Hardware & Farm Supply 


Decatur 
Meigs Farmers Co-op 

Tenn. Hardware & Farm Supply 
Dover 

Brigham Hardware Co. 


Franklin Ford Tractor Co. 
Gallatin 
Tenn. Hardware & Farm Supply 
Hermitage. Lawn & Garden Center 
Iron City 
Iron City Market 
Jasper 
Graham Bros. Feed Store 
Johnson City 
American Rental Co. 
Ја үл ‘Service Center 
Knoxville 
Tri-State Sawmill Supply 
LaFollette- 
Morton-Wilson Hardware. 
Madison. 
Steele's Air-Cooled Engines 
‘Manchester 
Holland Farm Supply 
Harl o es even 
E-Z Sales & Rental 
Union Hardware Center 
Bartlett Small Engine Service 
Millington Small Engine Repair 
Nashville 
TM ANE Hardware Co. 

= 
‘Tri-County Ace Hardware Co. 
Brion, Co. 
[-- MN 

ды 
c" 

Sevierville Hardware Co. 
Sparta. e Service 
T& M in P Service 
Don Porter Equip. Co. 
[жешсе 
rc ME 
Talbott - 

ha Outdoor Power Equip. 


T 

Baker Enterprises. 
Roper Bicycle Center 
Unicoi 


VIRGINIA 

Amherst 

Aubrey Faulconer & Sons 
Annandale 

Ward's Workshop 
Arlington 


Whitlock Equipment Corporation 
Chatham 
Dudley 's Small Engine Service 


Ferr єт 
Auto Electric 


[eee Rent All 

Wentz Marine Supply 
Chester 

Chester Power Equipment Inc 
County Hardware, Inc. 
Tanner's Repair Shop 

'anner's Repair 

Crozet 

Greenwood Burner's 


Culpeper 
Be Cycle Center 


Link Watson Corp. 
Wimmer & Wimmer Inc. 


Lahman's Radiator Shop 
Deltaville 
Middle Peninsula Power Equip. 


Ê Ê Vaughan & Son, Ine 


Blue & Grey Exxon 
Evington 

Evington Woodyard 

Blamer's Lawn Mower Service 
Farmville 

Shanaberger & Sons 


Skonka Resco Window Co 
Gratton 

Peninsula Lawn & Garden 
Hamilton 

Sardy & Anderson 

C & R Lawn Mower Shop 
Rockingham Rent All 


Grayson Farm Center 
Colonial Ford Tractor 
Lacrosse 


Manassas 
Bob's Small Engine Repair 


Byrd Tractor Ine. 


Francis Brothers, Inc. 
Martinsville 
Millard’s Lawn and Leisure 
Lanier Small Engine 

r Smal e 
McLean 
Lane's Garden & Equip. Co. 
Mechanicsville 


Mende's Small Engine Repair 
Producer's Cooperative 
Midlothian 


Midlothian Power Equip. 
Besley Implements 
Mount Jackson 

Mt. Jackson Farm Service 
Noriolk 


King Saw & Equipment Co., Inc. 
Land & Coates Inc. 


Waugh Enterprises 
Pound 


Pound Hardware & Furniture Co. 


King Auto and Small Engine 
Reedville 


Jetts Marine 

Richlands 
Southwestern Supply Co. 
Richmond 


Automatic Saw Filing Com; 
Power Products Center Inc.” 
Producer's Cooperative 
Virginia Power Equipment, Inc. 


Roanoke 
Industrial Saw & Mower Service 


Eriol Garage 


A Plus Rental Center 
Stafford. 


Lestor's Small Equip. Repair 
Stuarts Draft. 

Cohron's Hardware & Furn. Inc. 
Suffolk 

Aswell's Garage 

Tabb 


Marshall's Small Eng, & Repair 
Vienna 
Arrington's Mower & Equip. Center 


v Beach 
Ados & Chambers, Inc. 


Warner 
Milby's Sales & Service 
Warrenton 

Leach Rental Center 
Waverh 


Sealey) Equipment Со. 


Shade Equip. Co. 
Seir 


J & M Small Eng. Clinic. 
Virginia Turi & Equip. Co 


, Johnson Sons, Inc. 


WEST VIRGINIA 
luefield 

„ В. Lineback Saw Service 
Bruceton Mills. 

Bruceton Mills Farm Service. 
Buckhannon 

Graveley Tractor Sales & Service 
Charles Town 

Peoples Supply Inc. 
Charleston. 

Crede Tractor Sales & Service. 
Elkins 


Elkins Industrial Equipment 

Fairmont 

Fredericks Repair 

Hrovener Motor Equipment 
vener Motor Equipment 

Grantsville. 

Calhoun Hardware 

Huntington 

Snider's Sales & Service, Inc. 

Lohew 

Timber Ridge Saw 

Lewisburg 

Fairlea Equipment 


McDonald Form Machinery 


Milton. 
Saw Sharpening Service 
town 
Parts & Supply Service 
New lle 
Martin's. 
Oak Hill 
Radiator & Mower 


lle 
Mike's Farm Supply 
lavenswood 


Re 

Norris Sales & Service 
Richwood 

Park Place Exxon Station 


le; 
Muslin State Power Equipment 
St. Albans 


St. Albans Supply 
Sutton 


Wayne 
Vamey's Hardware 


Linton's ue Equipment 


STIHL 


The World's Largest Selling Chain Saw. 


The Andy Costellos are saving at 
least $144 a year on their electric bill... 


How are they doing it? 


With the Efficiency II™ water heating heat 
pump. The Efficiency II attaches to the 
existing electric water heater and draws 
heat from the surrounding air to heat the 
water, providing the same amount of hot 
water while using half as much electricity 
as the resistance water heater. Or, if you 
heat water with oil, the Efficiency II will 
save you half the money you now spend to 
heat water. 


The Costellos are pleased with the results: 


“We're satisfied with the Efficiency II. It's 
been saving us about 12 to 15 kilowatt 
hours a day. That translates into $12 to 
$15 a month.” 
Find out more about the Efficiency II and 
how it can save you money. Call or write 
TODAY. 


Mail To: 
E-Tech. Inc. 
Dept. 1G 
3570 American Dr. City 
Atlanta, Ga. 30341 


r 
CALL TOLL-FREE 
1-800-821-7700 Ex. 700 
In Missouri Call 
1-800-892-7655 Ex. 700 


Address 


State Zip 


Our home is heated by: electricity O gas O oil O wood D other O 
Our water is heated by: _ 
Our water heater is located in. 


MONSTER MAUL 


FAST-N-EASY WOOD SPLITTING 


*Splits most logs in one lick-won't 
stick. 

* No struggling lifting heavy logs up 
to high priced power splitters. 

* Drop 'em, saw 'em, stand 'em up, 
and split 'em! 

*Forget about lost, stuck, or flying 
wedges. 

*No gasoline, no set-up, no take- 
down. 

* No wooden handles to replace. 

* No gimmicks. Just simple physics! 
We at Sotz have been making the 

same quiet offer for years: Try a 

Monster Maul at our risk! Within one 

year. if you don't think it's the fastest, 

least tiring method of splitting fire- 

wood, let us know, and we will give 

you your money back, including 

shipping...Plus, it's guaranteed against 

failure for 1O years. 


‘SPECIFICATIONS 


Weight Heod-12 1b. (Total weight 151b.) 
Construction: High-carbon steel heod. harden- 
ed edge All-steei handle. 

YEAR TRIAL OFFER + 10 years 
‘against failure. $24.98, delivered 
і to your door 


Sotz Corporation, 13639 Station Rd., Columbia Station, OH 44028 


Guarantee: 


"Say, Smokey—" 
[Continued] 


oil. Usually | use regular leaded gas. 
Can you tell me what might be wrong, 
and if there is a remedy short of another 

top-end overhaul? 
John Hughlett, Lind, Wash. 


They probably got loaded up with carbon 
again. | see a lot of it on engines that are 
short on oil control and that don't have a 
really efficient combustion chamber. 
Some older Fords did a lot of this unless 
they were run hard. Clean it up, do a valve 
job, and lean it out a little. Maybe try 
another brand oil. Running the engine 
hotter helps. Try a 190-deg. thermostat. 


About carbon and holes 


1 have modified a cylinder head for my 
2300-cc Mustang engine, and | noticed 
that the water holes in the head gasket are 
much smaller than the passages in the 
head. Should the gasket holes be en- 
larged to match the head? | also noticed 
that the number two and number three 
intake ports were full of carbon. Could this 
be from inadequate cooling? 

Mark S. White, Hatboro, Pa. 


Don't fool with the gasket holes. They are 
the right size. The big holes in the block 
allow the core sand to be cleaned out. Car- 
bon in the ports is due to a too-rich fuel 
mixture or improper oil control. 


Is turbo diesel reliable? 


In the past five years we have driven three 
Peugeot diesels over 300,000 miles with 
good economy and much satisfaction. | 
hear rumors that Peugeot is adding a tur- 
bo to its diesel. | have also been told that a 
turbo will reduce engine life by 30 per- 
cent. Is this true? And what experience 
has Mercedes had in this regard with its 
turbo? 

D. Lowell Nissley, Sarasota, Fla. 


1 don't know about the German-car expe- 
rience. But as far as I'm concerned, the 
turbo shouldn't make any difference if it’s 
installed right and driven with some 
sense. It sure works great in trucks and. 
industrial equipment. But it is less forgiv- 
ing when maintenance is ignored. 


A question of diameters 


My uncle has a 1974 Dodge Dart slant six 
with an automatic transmission and a 2.76 
rear axle. He says the smaller the rear tire 
circumference the better the gas mileage. 
1 say the larger the tire the slower the 
engine rpm and the better the gas mile- 
age. Who's right? 

Mark Schick, Eggertsville, N.Y. 


if the car is driven carefully, you are right. 
Ifthe driver pushes hard, your uncle could 
be right. 


Should he change carbs? 


| have a 1976 Oldsmobile Cutlass with a 
350-cu.-in. engine and a four-barrel carb. 
My mileage right now is 15-16 mpg in city 

Continued 
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Easy DRILLS 
WATER WELLS 


50...100...200 FEET DEEP 


Saves You Hundreds of Dollars! 


Now you can say GOODBYE! to big 
water bills, summertime water short- 
ages, and bad-tasting chemical- 
treated city water. 

Thousands of families in all 50 
states have already drilled their own 
water wells with HYDRA-DRILL. 
They have found the easy, economi- 
cal way to have all the good, pure 
water they need for their bones and 
gardens, 

Our big, illustrated information kit 
will be rushed to you by First Class 
Mail on request. It's FREE! No obli- 
gation. No salesman will call. 

Don't wait for the next drought or 
big increase in your water bill. Call 
or write today! 


FREE Phone Toll-Free 


(800) 821-2280 


IN ALASKA & HAWAII CALL (800) 8213777 


(Ask for Ext. 5246) 


Call anytime including Sundays. 
OR CLIP COUPON AND MAIL TODAY! 

DeepRock Mfg. Co., 5246 Anderson Road 

Opelika, Alabama 36802 

Please mail your free information kit. I under- 

bd there is no obligation and no salesman will 

call. 


PRINT NAME 


ADDRESS 


CITY STOTE ZIR 


128 PAGE CATALOG 
AVAILABLE NOW 


No workshop should be without this 128 
page descriptive catalog for the person in- 
volved in woodworking. Our new catalog 
details over 3000 imported and domestic 
products, tools, benches and accessories 
which allows you the results you want 
with the satisfaction of using the best tools 
available. Many of these products are not 
generally available at local outlets. Send 
for your catalog today and see for yourself. 


The Jointmaster is an ingenious device 
which enables the woodworker to make 
mitre, butt, tenon, closed halving, tee, and 
many other joints not capable with any 
other mitre box available today. The preci- 
sion casting has 13 different preset angle 
settings for a wide variety of applications. 
No clamps are necessary and marring of 
the wood is practically impossible. Ac- 
cepts stock up to 4" wide at 90° or 2%” 
wide at 45°. Saw not included. 

12E07-AX $40.00 ppd. 


€) WGDDCRAFT*? 


Dept. PS11, 313 Montvale Ave. 
Woburn, Mass. 01888 


Please send Jointmaster(s) 
12E07-AX $40.00 ppd. 


C1 1 епсіоѕе $1.00 for a 2 year subscription 
to the Woodcraft Catalog (free with 
order) 

Payment Ьу... 

О Check enclosed 0 VISA 

O Mastercharge O American Express 

ж Ехрігеѕ 


SUPER KNIFE SPECIAL 
Compare These Prices Anywhere 


A 
BUSHWHACKER 


B 
MACHETE, 


«чөп 1 oyerali 
ed, Д 


Е 
НАТСНЕТ 


* wooden handle 
1514" overs 


F 
CAMP 
AXE 

= fiberglass handle 


¢ i overall 
* ти. 


‘Send $2.00 for complete catalog. Catalog free with order. 

Please send me ___ knife(s) at the Limited Time Offer of 

$5.95 each or $5.00 each in quantities of 3 or more. Add 
knife and 50 cents for each addi- 

i ife. Make checks or money orders payable to 

TIFFIN INTERNATIONAL. 

Alabama residents add 6% sales tax 


Knives Available (Enter number(s) desired) 


Name 
Address 
City 
State 


— MASTER CHARGE 
— Card Number. . 


Мей: TIFFIN INTERNATIONAL, 
P.O. Box 881, Dept. Р: Clanton, AL 35045. 
heater Inquiries Invited 


FREE BLUEPRINTS and TRIAL LESSON 


—for your greater success in Building 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and trial lesson in Plan Reading 
as a means of trying out Chicago Tech's 
home-study Builders trainin arn how 
you can master Plan Reading—Estimat- 
mes the practical details of all types 
of construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE —see how you, too can pre- 
pare for a better job—higher income, or 
start your own contracting business. 
© PHONE TOLL FREE (24 НАЗ.) 
1-800-528-6050 Ext. 810 


CHICAGO TECH/School for Builders 
Chicago, 1.60616 


602000 5. Michigan Ave., at 


Please тай! me a Free Tria! Lesson, Blueprints 
and Builders Catalog. | understand 'there is no 
obligation—no salesman will cali. 


PN 

If 1 had the tools and materials 
to. build mv own bike from 
scratch, don t think I could build 
one any better. h renk 


Save assembly costs when you build your 
rugged work or play machine (in just 6 — 12 
hours) with an easy kit from Carl Heald, Inc. 
Choose from 10 bike, 8 tryke models; engines 
from 5 to 16 H.P. All have Comet torque 
converters (no shifting); full suspension 
(smooth ride); tubular steel frames (shrugs off 
rough going). Optional electric start, lights for 
licensing, other accessori 


eald, Inc. 
Dept. PS-81, P.O. Box 1148 
Benton Harbor, MI 49022 


1 Free with order —32 page color catalog of 


THROWING AWAY 


Poley's Industrial Salvage Co. 
Supply Dept. P-22 


12389 Minges Rd., Battle Creek, МІ 49017 


RICKA DUO-WHEEL CONVERSION 
KIT AND FIBERGLASS FENDERS 


New wide tire adap. Тһе ultimate 
ters & fenders to fit — in safety 


Tin trucks, Simple protection for 
your family. 


bolt on installation. 
increases traction, 
tire capacity & е. RICKA MFG. 


a r 


Build this timeless 
Crystal Regulator Clock 
in practically no time. 
This easy-to-build pre-cut project captures 


all 
the elegance of 19th century France. ssic 
design you'll proudly display in your home. 


includes accurately 
cut cherry wood 
parts, hardware 
Seveled glass. dial 
and solid brass. 

spring drive 8-day 
West German pendu- 
jum movement with 
half-hour bell str 

157 high x 10%" wide 
х7м deep. Easy 
assembly instructions 
included Send check 
or money order 


ONLY 


51990 


Postage paid 


Mass. residents ad 


Grandfather, Grandmother, wall, desk 
and mantel clock kits for ай levels of skill. 
Plus movements, dials, accessories, 
hardware, tools and books. Satisfaction 
guaranteed. Catalog only. send $1.00 for 
postage and handling 


Name. 


Address. 
City/State. PA 


Mason & Sullivan Co. 
Dept. 1323, Osterville, MA 02655 


eo 
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driving. Will | notice any significant 
increase in mileage if | switch to a Holley 
economy-type carb? The carb and instal- 
lation will cost $200. With the price of gas 
at $1.25 a gallon it wouldn't take long for 
the carb to pay for itself if it actually does 
increase mpg. What do you think? 
Walter Hagan, Aurora, Ill. 


/ don't believe a carb change by itself 
would help much. Altogether, you'd need 
to change the cam, manifold, carb, igni- 
tion performance, exhaust system, and 
gear ratios. That's going to cost you $1000 
or more. And even if you make all these 
changes, it's unlikely you'll improve your 
mpg and still meet emission specs. 


Wants to use heating oil 


Can safely use number two fuel oil in my 
1979 diesel Olds Cutlass? I’ve been told 
many times that heating oil and diesel fuel 
are identical, but | want to be sure. 

H. Custer, Franklin, Mich. 


In spite of all the reports of successful use 
of home fuel oil in diesel engines, | warn 
you against it. Automotive diesel fuel 
must be clean, waterless, have no bacteria 
in it, and be chemically correct for the 
engine. Using off-the-cuff substitutions 
such as number two heating oil ignores 
these requirements and can end up being 
very expensive. 


Dirty front wheels 


Why do the front wheels on my VW Rabbit 
always seem to get dirtier than the rear 
wheels? | have noticed this on other Rab- 
bits as well. | have found no one who can 
explain this to me. 

Daniel Palmer, East Hampton, Conn. 


You have disc brakes in front. The worn- 
off brake-lining material is getting on the 
wheels. 


What about acids and sludge? 


l've read a lot about the new Mobil 1 syn- 
thetic motor oil and its claim to last 25,000 
miles. But | never read anything about 
sludge and acids forming in the oils, espe- 
cially on short-distance trips. I've always 
heard that motor oils should be changed 
because of acids and sludge. Are these 
synthetic oils acid-free? Will they last for 
25,000 miles as claimed? 

A. Bertolino, Rockport, Mass. 


Say an average car goes 12,000 miles a 
year and uses a quart of oil every 2000 
miles. It holds four quarts. Tell me how 
you get to 25,000 in two years with the 
same oil you started with. 


Each month in Popular Science Smokey 
Yunick answers questions on cars—family 
cars, high-performance jobs, hot rods, 
and racing cars—selected from those sent 
in by readers. Got a problem? Send it to: 
"Say Smokey—", Popular Science, 380 
Madison Ave., New York, N.Y. 10017. 
Questions cannot be answered by mail. 


murs 3 
LITTLE 
KNOWN 
TAX 
LOOPHOLES 


ESQUIRE MAGAZINE (January 30, 
979) reported that the 3 “little-known” tax 
trategies in this story 
‘Could "possibly" be worth over $1 million 
lollars to you. 

By age 65. 

_ Assuming that you invested your tax sav- 
ngs wisely. 

Or put it into a savings instrument and 
llow the money to earn normal interest. 

In fact, the latest IRS figures (1978) reveal 

hat over 19.8 million taxpayers now benefit 
rom these 3 plans... at the savings of over 
51.3 billion yearly! 
And with the possibility of $2-$3 dollars 
er gallon of gasoline soon, don't you think 
hat you should at least “consider” doing the 
ame. 


@ PAY ZERO TAXES 


Here's an interesting example of what I 
nean. I call this PLAN #14... the Middle In- 
'ome Alternative. 

Did you know that you (ANYONE) can 
asily start a "prestigious" 501 (c) (3) TAX- 
EXEMPT nonprofit organization. 

Within 48 hours. By mail. Or telephone. At 
a very low cost. 

Without $2,500 lawyer or CPA fees. 

» Headquartered at home. Or apartment. Us- 
ng a P.O. Box mailing address. 

Then simply go open a bank account in the 
name of your new home-based nonprofit 
organization. Then simply donate up to 
50% of your adjusted gross income to it. 

Every April 15th. 

Then take a corresponding TAX DEDUC- 
BION. Which when added to your list, should 
reduce your income tax liability to ZERO. 

6 For authority see IRS Publication 526. 


) DISCOUNTS, FAVORS, PRIVILEGES 


Then your new home-based nonprofit 
ganization can, in turn, legally pay your 
IOUSING COSTS- rents, mortgages, 
wilities, etc. 

Or CAR EXPENSES- finance payments, 
nsurance, gas, oil, parking, travel, etc. . . 

As well as TUITION COSTS for school or 
ollege. MEDICAL or DENTAL BILLS. 
‘amily VACATIONS. DATES. 2nd HOME 
т RETREAT. GOLD. SILVER. GUNS. 
“OOD. 

4 Almost whatever you want. 

In short, the money you paid IRS last year 
(could" have been converted to paying your 
ising living expenses. Or investment costs. 


EXTREME WEALTH POSSIBLE 
Take a pencil & paper and figure it out. 


Nox au d NI RE rM 


'Insider's" Secrets That Can Make You Rich 


"TAX-FREE" 


much money you lost (forever) 
because of ignorance of the Tax 
Laws. Now multiply that by 
10-25-30 years depending on your 


ge. 
That's a lot of money, isn't it? 
No wonder latest IRS figures 
(1978) report that there are 810,048 
nonprofit organizations opera- 
ting... and growing at the rate of 5.7% an- 
nually. 

The VALUABLE INFORMATION that I 
just shared with you is only the start. It's on- 
ly the tip of the iceberg. There are two other 
tax loopholes strategies that provide finan- 
cial independence "and freedom” too. 

I call them PLAN #25 and PLAN /27. 

And I've published a new simple-to- 
understand, easy to read SOURCE BOOK 
that describes all 3 plans in detail. 

That's not all. 

I am so confident that you will be so com- 
pletely satisified with the SOURCE BOOK, 
that I will explain how to obtain it with ab- 
solutely NO RISK involved. 

I'l send it to you before you pay. Fair 
enough? 

Now let me brag some more about its uni- 
que benefits. 


@ OTHER UNIQUE BENEFITS 

First there has never been a book publish- 
ed like this before. This material is exclusive. 
And thought-provoking. 

You will never hear about these 3 plans on 
radio or TV. Nor will 99 out of 100 tax ex- 
perts ever tell you about them. 

Unless they have read this SOURCE 
BOOK first. 

This tax planning wisdom will change your 
life. As it already has done for me. 

If you are interested in dropping-out of the 
Social Security Tax System, using Plan /14 
permits you. Just file form 4029 or form 4361 
with your local IRS. 

A WORD OF CAUTION. This seldom- 
used procedure is NOT for everyone. To win 
exemption, you must have strong moral & 
religious objections. 

To current SS recipients, don't worry! You 
will learn how to earn "additional" income 
TAX-FREE. Without penalty. So that you 
don't need your monthly SS check anymore. 
There's something for all. 

You wil learn how some creative in- 
dividuals have ELIMINATED local proper- 
ty taxes... capital gains taxes... sales 
taxes... gift, estate, & inheritance taxes... 
probate, expensive lawyers, accountants, & 
appraisers that eat away you heirs in- 
heritance... and lots more. 

These 3 plans provide you flexibility. Ab- 
solute control Instant liquidity. 100% 
privacy. Secrecy. Peace of mind. And enor- 
mous profit potential. Both financially and 
spiritually. 

Britton Hadden, Boulder Colorado wrote 

1 am sure that you are onto something 
of worldwide proportion and I want to get in 
on the ground floor.” 

I have hundreds of letters like this filed in 
my office. 

Using these 3 plans you can become 
judgement-proof. Creditors can't sue you. 
You have no personal liability. 

To be as thorough as possible, I have even 


included names, people, services, books & 
nbl аа. иа ере 


| By Ed Cullin 


reduction instructions and invest- 
„ ment ideas. 

That can work in combination 
with my 3 loophole strategies. 


@ PROFIT OR PROPHET 


There is no stone left unturned in 
bringing you these 3 loopholes. 

Here's what I mean. 

Because of my penetrating research, some 
people do NOT like what I have found. 
"Therefore they call my 3 plans revolting. 
Radical. Immoral. 

They try to discredit this material. For 
they have tremendous (self-serving) 
economic reasons for keeping it quiet. 

But remember that's what they said about 
Jesus Christ. And his teachings. 

Now I'm not Jesus. But Bible prophecy 
has influenced my SOURCE BOOK. 

My short-range goal is to keep you off the 
welfare rolls... out of the food stamp 
lines... and emotionally healthy. 

So that you don't "wake-up" someday and 
find yourself trying to live on a frighteningly 
small SS check at age 65. 

Is that so bad? 

That's about it. I don't know what else to 
tell you. 

Ionly hope that I have convinced you that 
this SOURCE BOOK is worth the $24.95 
that I'm asking you to send for it. 

If you want to beat the system before it 
cripples you for life, you better make a deci- 
sion while you have this paper in your hands 
to investigate this material. 


@ NO RISK 


Here's the NO-RISK OFFER that I pro- 
mised you. 

Send a check or money order to the name & 
address listed below. I will then mail you a 
SOURCE BOOK. And if you don't agree that 
it is the GREATEST BARGAIN you ever 
got, return it undamaged within 1 year. And 
you'll be promptly refunded your money. 
With no questions asked. | 

To those of you who need a little re- 
assurance that this is a legitimate offer, you 
can postdate your check for 31 days. This 
means that I can not deposit your money un- 
til you have the SOURCE BOOK in your 
hands. 

Fair enough? 

That's about as easy as I can make it for 
you to investigate this offer. You have 
nothing to lose but a 15° postage stamp. 

But what if I'm right? 

To get your copy, write the words BOOK 
#2: HOW TO PROFIT FROM LITTLE- 
KNOWN TAX LOOPHOLES on a piece of 
paper. Please print your name & address too. 

Enclose this piece of paper into an envelope 
along with your $24.95 payment. Sorry no 
C.O.D.'s. 

Then mail your order to: ULC Research 
Dept, 00-0181 Вох 526, 977 Montreal 
Road, Clarkston, Ga. 30021. 

I've saved the best for last. When you 
order, you also receive a FREE 1 YR. 
SUBSCRIPTION to my newsletter called 
“Insider's” TAX LOOPHOLE DIGEST. А 
$24.95 value itself. 

In conclusion, not only does my SOURCE 
BOOK describe the 3 plans, but my newslet- 
ter updates them regularly. A complete ser- 
vice for only $24.95. This offer will be discon: 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 
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On a recent trip to Munich, European Edi- 
tor David Scott stopped in at Messer- 
schmidt-Bolkow-Blohm, Germany's lead- 
ing aerospace company, to see if anything 
new and exciting was going on. There 
was. The company, David found out, was 
developing a strange new one-bladed 
windmill. Furthermore, he learned, the 
concept grew out of an experimental one- 
bladed helicopter the company had built 
some time ago. It worked, but had han- 
dling problems that kept it from going into 
production. 

Now an MBB scientist, Dr. Rudolph 
Meggle, has done some calculations 
Showing that a one-bladed design would 
give all kinds of advantages over the more 
traditional two- and three-bladed wind- 
mill designs we've been seeing in recent 
years. And MBB is putting a massive 
effort behind the concept; about a year 
from now a "small" test version of the 
device will be completed. This.test model 
will be nearly the size of the biggest wind- 
mills now operating in this country and 
Europe. That one will be followed by a real 
giant; a monster about twice as big as 
anything built or planned so far, which 
will produce an impressive five mega- 
watts of peak power. 

The article explaining why the one- 
armed concept has researchers excited 
begins on page 83. The cover painting, 
showing how it will look on completion, is 
by Dean Ellis. 


Electric-car progress/delays 


General Motors says that its previously 
announced electric car won't be on the 
market in 1984 after all. There are still 
problems that have to be worked out, and 
the target date for the introduction of a 
consumer model is now 1985. The speci- 
fications remain the same. GM still 
expects the car to have a top speed of 50 
miles an hour, go about 100 miles on a 
charge, and get about 30,000 miles out of 
a set of zinc-nickel oxide batteries before 
they need replacement. 

When PS Engineering Editor Al Lindsley 
wrote his comprehensive article about all 
of the high-technology electric-car-bat- 
tery research going on around the country 
back in February, 1979, some of his most 
enthusiastic comments were reserved for 
the aluminum-air battery being devel- 
oped by the Lawrence Livermore National 
Laboratory, Livermore, Calif. Now, Liver- 


more has announced successful tests of a 
single cell employing the advanced sys- 
tem. A multicell test battery is scheduled 
for 1982, and a prototype 60-cell battery 
for 1985. х 

The aluminum-air battery, though not 
in an advanced state of development at 
the moment, is certainly an attractive can- 
didate. A car powered with the new device 
should go 200-300 miles on a “charge,” 
then it would stop and take on about six 
gallons of pure tap water. Every 3000 
miles or so, its aluminum plates, which 
are consumed in the energy-producing 
Process, would have to be replaced—a 
30-minute operation. 

Despite the fact that the car would 
appear to run on water, operating it would 
not be cheap. Engineers estimate that 
total operating costs would be the equiv- 
alent of paying $2 or $3 for a gallon of 
gasoline—which is probably what gaso- 
line made from coal or shale oil will be 
selling for at that time. Engineers point 
out that we could use coal to make the 
aluminum plates the battery uses as 
"fuel," and thus, in effect, run our cars 
indirectly on coal without having to first 
convert it into synthetic oil and gasoline. 


Geothermal alcohol 


Researchers in Idaho at a DOE-spon- 
sored project have made alcohol suitable 
for use in gasohol from wheat straw and 
geothermal energy. They used hot water 
extracted from a deep well to cook shred- 
ded straw under pressure in an enzyme- 
aided process that releases glucose from 
the cellulose fibers. Then they fermented 
the glucose and distilled it into alcohol, 
again using geothermal heat for the pro- 
cess. The attractive thing about the 
scheme is that it turns a plentiful, cheap 
material—crop residues—into fuel using a 
renewable energy source. Obviously, not 
enough alcohol will be available from this 
source to make a big dent in oil imports, 
but every little bit helps. 


Holographic progress 


| wrote the first article on holography to 
appear in Popular Science in July, 1966. In 
March, 1979 Ed Edelson brought the field 
up to date. And holography, that fascinat- 
ing process that produces striking three- 
dimensional pictures, won Dennis Gabor, 
its inventor, a Nobel Prize. (Dr. Gabor 


wrote the story of how he developed 
holography in our May, 1972 issue.) But 
despite all the excitement, holography 
has remained the classic example of an 
elegant solution looking for problems to 
solve. Now, perhaps, it has found one. 

You may not be aware of it, but the 
chicken industry loses a hundred million 
dollars a year because eggs break as they 
roll through automatic packing and sort- 
ing equipment. The problem is that some 
have thin shells. Scientists have been try- 
ing to breed birds that lay thicker shells, 
but this quest has been hampered 
because there is no good way to measure 
eggshell strength. 

Enter holography. If you make one holo- 
gram of an object, move it slightly and 
make another, a phenomenon known as 
interference fringes shows up. By count- 
ing the fringes and measuring their spac- 
ing, you can tell how far it moved—down 
to extremely small fractions of an inch. 
Now, an egg can be put into the new holo- 
graphic eggshell-strength tester and a 
slight pressure put on it. The machine 
measures how much the shell bends, and 
from that determines its strength. 


Scanners 


Back in June, 1975, Associate Editor 
Elaine Smay wrote an article about super- 
market scanners that can look at a univer- 
sal product code like the one printed on 
the front of this magazine and automati- 
cally print out the price of the correspond- 
ing item. At the same time, such a system 
notifies the store’s master computer to 
adjust inventory records accordingly. 
Although the technology was available 
and the future seemed bright, scanners 
were installed very slowly. Now the idea 
seems to have caught on. As of last June, 
more than 2000 stores in the country were 
using scanners, and each store had an 
average of about eight. Further growth 
seems likely since there are about 95,000 
additional cash registers that are capable 
of using scanners without modification. 


Оё __ 


Editor-in-Chief 


Data- 


display TV 
links your home 
with huge info banks 


Your TV set can show 
text pages sent via 
air waves or phone lines 


By SUSAN RENNER-SMITH 


I studied the keypad in my hand. It 
looked like a common calculator, 
except for the gray cable linking it to 
the TV set before me. The TV seemed 
ordinary enough, until I punched a 
button on the keypad. 

The talk-show chatter ceased as the 
screen went blank. A second later, it 
glowed with an array of crisp, bril- 
liantly colored text—a contents page. 

I punched “4” on the keypad, and 
the text changed instantly to “Foot- 
ball scoreboard.” My home team had 
lost again. And I was lost. How could I 
call back the contents page? I punched 
“Help.” The screen refilled with calm 
instructions that reminded me of the 
electronic patience shown by comput- 
erized banking machines. 

A few days later, I sat before anoth- 
er ordinary TV set. This one was 
wired to both the telephone and a 
typewriter-like keyboard. The set 
showed a game show until I switched 
to an unused channel. Then a blue 
rectangle scurried across the blank 
screen, trailing the letters: “Place 
call.” I called the computer, punched 
in an ID code and a password, and was 
rewarded with a menu listing choices 
ranging from “News, weather, sports” 
to “Financial” and “Entertainment.” 

Two hours later, after the computer 
insulted me in a game of “Adventure” 
(“Obviously, you are a rank amateur,” 
it sneered), I signed off. 

The two systems I tried out— 
Antiope’s teletext keypad and Radio 
Shack’s videotex keyboard—illustrate 


the two main types of data-display 
TV. Teletext’s computer-generated 
pages of information travel over air 
waves. Videotex pages come via 
phone. But both data systems convert 
the common TV into a computer dis- 
play terminal. 

Will the next TV set you buy be an 
electronic chameleon, able to bring 
you either live TV shows or pages of 
data on demand? 

Maybe. The technology, developed 
overseas a few years ago [PS, May 
"18], is finally being tried out in the 
U.S. Major companies, such as CBS 
and AT&T, are currently testing 
advanced versions of home informa- 
tion-retrieval systems. And some lim- 
ited versions are already available to 
all. The key question is not “Does the 
technology work?” but “Do we want 
it?” In other words, will we be willing 
to pay extra for it? 

Digital piggyback 

“The thing to remember about tele- 
text,” said Dave Simons, president of 
Digital Video Corp., “is that it’s not 
normal TV. People think a TV camera 
focuses on a page and sends it out. 
That’s not what’s happening here.” He 
waved at the brilliantly colored pho- 
tos mounted around his airy Rockefel- 
ler Center office. The photos showed 
TV screens with crisp letters and 
graphics—the same pages I'd seen ear- 
lier on the Antiope demonstration 


Teletext is the broadcast version of 
data-display TV. Digital pulses from a 
central computer modulate a segment 
of the TV signal known as the vertical 
blanking interval. This carries no pic- 
ture information, but tells the elec- 
tron gun in your TV set to begin scan- 
ning another picture frame. The verti- 
cal blanking interval shows up as the 


black bar that appears between pic- 
tures when you fiddle with the verti- 
cal-hold button. 

To unscramble the digital code, 
you'd need a decoder. It has logic cir- 
cuits (or a microprocessor) that recog- 
nize the signal carrying the requested 
page. The decoder splits the incoming 
signal, and sends the digital codes to 
its memory. A character generator 
uses this stored data to form words 
and pictures anywhere on the TV 
screen. 

Teletext can provide instant elec- 
tronic printouts about such fast- 
changing phenomena as local weath- 
er, the stock market, commuter train 
schedules, or supermarket specials. 

Teletext does have its limits, espe- 
cially when it's confined to the verti- 
cal blanking interval. Though a com- 
puter can store thousands of pages, 
only a small fraction can be regularly 
broadcast. Sending them all would 
make users wait too long for a 
requested page. (If teletext used the 
whole TV signal—on an unused cable 
channel, for example—hundreds more 
pages could be sent at a time.) 

But teletext technology should be 
relatively cheap for the consumer. 
Decoder-equipped TV sets, if mass- 
produced, might cost as little as $50 
more than conventional TV sets, say 
the experts. And the data pages 
should cost the consumer nothing— 
the information would be paid for by 
sponsors, just like conventional TV 
programs. In fact, much of the infor- 
mation—airline schedules, entertain- 
ment listings, sale announcements— 
would be commercials. 

"But they are nonintrusive com- 
mercials," said Bill Loveless, "avail- 
able anytime, on a need-to-know ba- 
sis." Loveless is a teletext pioneer. 

Continued. 
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But each page can be continu- 
ously updated with fresh data 
by the central computer that 
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He's director of engineering at KSL- 
TV in Salt Lake City, a station that’s 
been test-broadcasting teletext sig- 
nals to a six-state area for more than 
two years. 


Standards snag 


Three major teletext systems are 
currently being tested in the U.S.: 
Britain’s Ceefax, France’s Antiope, 
and Canada’s Telidon. Ceefax, the old- 
est, is also the most practical, accord- 


Ordinary-looking keyboard module trans- 
forms any TV set into a computer-display 
terminal. With Radio Shack's videotex ter- 
minal, users tie into giant data banks once 
accessible only to owners of home com- 


ing to Loveless, who's been testing it. 
Ceefax signals are broadcast in a fixed 
order exactly as the characters will 
appear on the screen. This fixed for- 
mat requires a relatively simple de- 
coder. Ceefax teletext TV sets need 
neither the microprocessor nor the 
commodious memory the other sys- 
tems require. Neither can Ceefax 
match the others’ elegant graphics. 
But according to Loveless, Ceefax 
decoders will be cheaper. 


puters. The terminal has a built-in modem 
and plugs into the telephone. The unit 
also features a 16-kilobyte memory so 
users can store data for use after hanging 
up the phone. 


Sorting out the options: a guide to data-display TV 


The Ceefax tests at KSL-TV have 
been mostly technical. But the station 
has built up an 800-page data bank 
Loveless is itching to use. "We're just 
waiting for the FCC to set a stan- 
dard,” he said. 

An industry task force, charged by 
the FCC to recommend a standard, 
has yet to do so. But last summer CBS, 
which has tested both Ceefax and 
Antiope, broke ranks with the task 
force and petitioned the FCC to adopt 
Antiope as a national standard. 

Unlike Ceefax, the Antiope system 
is software based—the program can be 
rewritten to meet future needs. 

Since the Antiope language is sepa- 
rate from the transmission technique, 
it can also be sent over phone lines. 

What about cost? Once a standard is 
established, manufacturers will make 
enough sets to lower the costs, the 
CBS petition states. 

CBS did not test Canada’s Telidon, 
the most complex—and costly—system 
of all, because equipment was not 
available. Telidon is technically simi- 
lar to Antiope, but requires more 
memory capacity. Telidon was chosen 
for the first large-scale user trial of 
teletext. 

Sometime in March, 40 families in 
Washington, D.C., should be tuning 
in to WETA-TV, keypad in hand. 
They'll face a multitude of choices: 
national and local news, sports, 
weather, consumer tips, tourist 
events, even games and quizzes. 

To give the general public a taste of 
teletext, 10 more Telidon TV’s will be 
placed in buildings around the city. 
And another batch of TV sets display- 
ing simulated teletext broadcasts will 
be set up in and around New York 
University’s Alternate Media Center, 
which is directing the trial. 

The NYU team seeks to answer a 
basic question: Will people really use 
teletext? Because the study is publicly 
funded, a second question is: “Will 
teletext attract a larger audience to 
public TV?” 

In fact, the Public Broadcasting 


TELETEXT—One-way broadcast data 
uses existing unused TV signals to 
carry data from central computer 


VIDEOTEX—Two-way data via phone 
links computer to TV set or home 
computer 


HYBRIDS—Combined technologies mix 
broadcast and two-way data 
communication 


Slow data rate 
9 Line 21 captioning in U.S. 


Fast data rate 

9 Ceefax and Oracle in England—Cee- 
fax test in Salt Lake City 

® Antiope in France—CBS proposed 
standard for U.S. broadcasters 

® Telidon in Canada- Telidon test in 
Washington, D.C. 

9 Captain in Japan 

© Bildschirmtext in Germany 


Prestel in England—GTE in U.S. 
Teletel in France 

Telidon in Canada 

Viewtron test in Coral Gables, Fla. 
Bank One in Columbus, Ohio 
United American Bank, Knoxville 
CompuServe and the Source (via 
Radio Shack's videotex) 


Personal computer or terminal 
€ CompuServe and the Source 
® AT&T's electronic phone directory 


Telephone/broadcast 
® Touch-Tone teletext in Salt Lake 
City 


Two-way cable 
€ Qube with CompuServe in 
Columbus 
€ Sammons Communications in 
Dallas 


System already sponsors a service 
resembling teletext. 

Last March the symbol CC (for 
closed captioning) began appearing in 
local TV listings. Closed captions, like 
subtitles in a foreign movie, essential- 
ly repeat what actors are saying. 
According to Sears Roebuck (its $520 
TeleCaption TV can decode and dis- 
play the captions), there are 14 mil- 
lion hearing-impaired Americans who 
find it hard to fully understand most 
TV programs. Sears has already sold 
thousands of a $250 adapter that con- 
verts any TV set to a closed-caption 
receiver. 

The Sears TeleCaption equipment 
has a second captioning channel 
available for alternate captions or for 
another language. Two more channels 
are marked TEXT. “Words fill the 
screen like pages in a book,” explains 
Sears catalog. Sound like teletext? 

“The basic difference between tele- 
text and closed captioning is that tele- 
text systems have a much higher data 
rate,” David Sillman of PBS told me. 
“The higher the data rate, the more 
reception problems you might get if 
the TV signal is poor.” Closed caption- 
ing transmits 500 words per minute 
on line 21 of the vertical blanking 
interval. That’s about 450 to 500 digi- 
tal bits a second (eight bits make one 
byte, or character). By contrast, the 
Antiope teletext system transmits 
30,000 bits per second. 

“The captioning system was de- 
signed primarily for the hearing im- 
paired,” Sillman explained. "You're 
talking about a group who can’t move 
just to get teletext service. This slow 
data rate makes the service easy to 
get, even in areas with poor recep- 
tion.” 

PBS plans to go beyond captions. 
Before the end of this year’s pro-foot- 
ball season, TeleCaption users tuning 
into major games should discover data 
from the stadium scoreboard dis- 
played across the bottom of the 
screen. 

And according to Sillman, at least 
two public-TV stations (KCET in Los 
Angeles and WVIZ in Cleveland) plan 
to test-broadcast full pages of text. 
Nothing elaborate, just a few pages of 
regularly updated news, weather, and 
maybe an electronic newsletter. But 
such limited offerings might tantalize 
millions of Americans, making them 
anxious for regular teletext. 


Data by wire 


Americans hungry for instant data 
may prefer videotex, or viewdata as 
it’s called by the British, who devel- 
oped the technology [PS, May 78]. 
Videotex signals travel over phone 
lines as audio tones. Receivers must 
have a modem (a device to translate 


the signals back to digital pulses that 
can be understood by a character gen- 
erator). Since the signals are not 
broadcast, no tuner is needed—a per- 
sonal computer or even a simple ter- 
minal can display the data as well asa 
specially equipped TV. 

Because it’s two-way, videotex is 
more versatile than teletext. Users 
can tap the data bank directly instead 
of being limited to what’s broadcast. 
And the viewer can communicate 
with the central computer. 

Since phone lines have a limited 
bandwidth, data transmission is slow- 
er than teletext—1200 bits (about 150 
words) per second. That’s certainly a 
brisk enough reading rate, but you 
might run up a big phone bill. And the 
data bank may also charge a fee. Will 
consumers be interested anyway? 

That’s what Viewdata Corporation 
of America (a subsidiary of Knight- 
Ridder newspapers) wants to find out. 
“The big question is: Do people like 
it?” Al Gillen, Viewdata’s president, 
told me. “If so, will they be willing to 
pay for it?” With AT&T as partner, 
Viewdata has connected specially 
equipped TV’s to the phones of 200 
families in Coral Gables, Fla. 

Viewdata's central computer has 
15,000 regularly updated pages— 
offerings range from such teletext- 
type staples as news, weather, and 
sports, to catalog pages from major 
retailers. The families can also order 
food from the supermarket and make 
banking transactions. They can even 
communicate with each other. 

How soon will such videotex- 
equipped TV’s be available on the 
open market? 

“I think there has to be a stage prior 
to that,” Gillen told me. “If you can 
come up with a reasonably priced, 
simple little black box that people can 
plug into the existing TV set—then 
you've got a mass market right there." 

When might that happen? 

"Radio Shack's got one already," he 
reminded me. For now, the Radio 
Shack keyboard is being marketed to 
potential users of time-sharing net- 
works such as CompuServe's Micro- 
Net [“Info Banks,” PS, Nov. '80). Most 
experts say these networks, which 
plunge the user into the bewildering 
universe of the full-powered giant 
computer, are too difficult for nonex- 
perts to master. Videotex data pages 
are easier for the average person to 
handle, experts think. 

But the differences between the two 
are blurring, as I discovered when I 
tuned in to the CompuServe network 
via Radio Shack’s videotex keyboard. 
CompuServe has a friendly computer 
that provides instructions even a rank 
amateur like myself can follow easily. 

Radio Shack offers a CompuServe 


password plus a free hour with the 
network to buyers of its $400 termi- 
nal. But the terminal can also plug 
into the Source, another network 
(though you must pay the Source’s 
fees). And Tandy predicts videotex- 
type data banks may be available 
soon. 

Businesses might rush to create 
data banks if electronic phone books 
become reality. Last year, 80 house- 
holds in Albany, N.Y., got black-and- 
white dumb terminals instead of 
phone books. To look up a number, 
users spell out the name on the termi- 
nal’s keyboard. 

Data from that test are still being 
tabulated, said AT&T’s Edward Lang- 
sam, but a larger test is already 
planned. Later this year, 700 Austin, 
Tex: homes and businesses will get 
color terminals. These electronic 
phone books will also store user data 
such as appointments or recipes. 
“We're just trying to provide a more 
convenient directory,” Langsam ex- 
plained. 

But if telephone users get a termi- 
nal instead of a phone book, might 
local businesses offer data banks that 
the consumer could call up? 

"Its logical,” said Lansam. “The 
technology is already in place." 


Blue-sky talk? 


The promise of videotex may re- 
mind you of long-promised two-way 
cable systems. Cable is finally catch- 
ing on, and many U.S. cities are 
demanding that franchisers offer two- 
way capability. And at least one major 
videotex-cable test is now going on. 
Sammons Communications is sending 
news, community notices, and sale 
bulletins to 200 homes near Dallas. 

But two-way cable is expensive to 
install. A humbler hybrid may be 
more practical. KSL-TV's Loveless 
has one ready to go as soon as teletext- 
TV sets are available. "We call it 
"Touch-Tone Teletext, " he told me. 

Loveless explained that a regular 
teletext keypad could call up a special 
two-way page on the TV screen. That 
page would have an index listing hun- 
dreds of data pages not regularly 
broadcast. To request one, you'd call 
the computer and punch the right 
codes on your Touch-Tone telephone. 
The computer would insert the re- 
quested page into the broadcast data 
stream just one time. 

"It would be as if you called a radio 
station and requested a special song," 
Loveless told me. 

By the time we ring in 1984 the 
computer may indeed be speaking to 
you via your home TV set, just as 
Orwellforecast. But the computer will 
enter your living room only if you wel- 
come it—with open checkbook. ... Ilis 


Wave-challenging 


giant rigs 


plumb deeper for undersea oil 


As the offshore search goes miles deep, 
fixed platforms are giving way to 
floating and bottom-dwelling drillers 


By PETER BRITTON 


Take the worst possible scenario: The temperature is 15 
degrees F this morning in the Davis Strait—also known as 
iceberg alley—some 70 miles west of Greenland. The sea 
temperature is 29. A 65-knot wind drops the wind-chill 
factor to minus-40 and raises frightening 45-foot seas. 
Snow, flying parallel to the heaving seas, limits visibility 
to a few hundred yards. 

Against this brutal backdrop, a gray mountain of ice— 
7% million tons of it reaching 200 feet into the air and 
scraping the seabed 500 feet below—moves south on a swift 
current. Five miles to the south, an outlandish vessel—the 
Sedco 709, a semisubmersible exploratory drilling rig—is 
on the job despite the elements. At a mere 23 tons, the 
free-floating rig is no match for the giant iceberg moving 
toward it on a collision course. 

There is little cause for alarm, though. In the control 
room of the Sedco 709, operations supervisors have been 
watching the advancing giant for two days via Canadian 
coast-guard reports and side-scanning radar ice-watch 
planes. When the berg, too big for towing, is less than two 
miles to the north, the supervisors decide that it is time to 
act. First, the drill string, the rotating pipe that drives the 
bit, is hoisted from the well, each 90-foot section taking 
less than two minutes to withdraw. Because the berg 
might scrape the top of the well, the hole is plugged with 
cement. Finally, the blowout preventer, a safety device 
connected to the wellhead, is released, and the craft is free 
to move out of the way. 

After the berg moves harmlessly past, the vessel goes 
back on station, using its subsea acoustic re-entry system 
to locate and reconnect with the wellhead. Lost drilling 
time: only four hours, an impossible feat before the Sedco 
709 and similar dynamically stationed drill ships were 
introduced in 1977. 

Says one of Sedco's drilling supervisors, Bob Donley, who 
spent two years on the big rig: “In this kind of environ- 
ment, many icebergs pass the drilling units.The actual sit- 
uation of releasing to avoid a berg hasn’t arisen yet, but it’s 
only a matter of time.” 


The remarkable Sedco 709 and the other special explo- 
ration, drilling, and production machines on these pages 
have evolved slowly through need and trial and error. 
Since 1947, when a small drilling platform was tentatively 
placed in 20 feet of water in the Gulf of Mexico, the indus- 
try has grown to impressive size. In 1979, according to 
Department of Energy figures, about 390 million barrels of 
crude oil were produced off U.S. coasts—about 121 percent 
of total domestic production. Of that, 286 million barrels 
were produced on the outer continental shelf (beyond the 
three-mile limit). Worldwide, in 1978, 19 percent of all 
crude oil came from offshore sources. 

And now the quest has spread from the placid Gulf to the 
hectic North Sea, the wild North Atlantic, and the frozen 
Arctic. Oil is being produced in water 2000 feet deep from 
wells drilled through 10,000 feet of sediment. Exploratory 
wells are being drilled in 5000 feet of water to drill depths 
of 25,000 feet, while new geological studies indicate likely 
oil-bearing formations in water as deep as six miles. "We're 
going deeper at a steady pace,” says one industry observer. 
"It took 15 years to go from 50 feet of water to 1300, five 
years to go from 1300 feet to 5000. Now we're going to 6000 
feet and beyond in the next few years.” 

But increasing depth is not the only problem encoun- 
tered offshore. Weather remains the worst troublemaker: 
hurricane winds, waves of over 100 feet, debilitating heat 
and cold. Some areas are subject to strong and variable 
currents. Others are prey to constant harassment from fog, 
rain, snow, and ice. And there are more problems: Sea 
water corrodes metal platform members. The tremendous 
pressures at depth can be lethal to man and equipment. 
And wherever oil is encountered, so are the threats of fire, 
blowout, and poisonous gases. 

To overcome the problems and exploit the oil riches 
under the deep sea, the petroleum industry has developed 
drilling rigs of epic proportions and prodigious capabili- 
ties. Six are described on these pages. 


SEDCO 709 
In the past, the job of exploring for offshore oil reserves has 
been handled by drilling ships—ordinary vessels equipped 
with a drilling rig—and anchored semisubmersibles—plat- 
forms on pontoons moored to the ocean bottom. These were 
adequate in relatively calm seas; but the rough, icy waters 
off Canada called for something lighter than an anchored 
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semisubmersible and stabler than a standard drill ship. 

So Royal Dutch Shell and Sedco, Inc., a Texas drilling 
firm, designed a semisubmersible, the Sedco 709, to use the 
station-keeping thrusters—variable-pitch propellers—al- 
ready used by drill ships. To hold the rig directly over a 
drill site, its eight 3000-hp thrusters can be aimed in any 
direction and set at any speed. They are individually con- 
trolled by a Honeywell computer that correlates constan! 
changing wind, wave, and current data to accurate posi- 
tion information supplied by navigation satellites above 
and sonic beacons below. Though the 709 is initially towed 
to the drill site, the thrusters can be used to propel it for- 
ward at six knots. 

The Sedco 709 can drill in water 6000 feet deep and up to 
25,000 feet below the seabed. It can perform in any combi- 
nation of waves up to 56 feet high, currents of up to 2.4 
knots, and winds gusting to 66 knots. In conditions worse 
than these, the deck becomes too rough for handling equip- 
ment, but the vessel can remain on location connected to 
the subsea well while it waits out the storm. In 40-foot 
Continued 
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waves, the 709 heaves only about five feet, while a drill 
ship would heave as high as 20 feet. 

Its stability derives from the two massive hulls that 
remain submerged in a calm layer of water. Rising from 
the hulls, 100-ft. columns support a 45,000-sq.-ft. deck— 
work area and living quarters for 97 crewmen. In its two 
years of operation, the $75 million vessel has drilled off 
Greenland, Ireland, and Canada in waters up to 3700 feet 
deep. 


COGNAC PLATFORM 


In its shallow-water years, offshore oil and gas production 
relied on fixed platforms and transportable rigs with jack- 
up legs. Now that offshore production is plunging to new 
depths, economic factors seem to favor other types of rigs. 
Perhaps the largest fixed-leg platform has already been 
built. But no man will ever see it fully assembled: The 
1265-ft.-high marvel was assembled underwater. Called 
the Cognac drilling and production platform, it holds sev- 
eral records of note. It is in the deepest water for a fixed 
platform. At 59,000 tons, it is the heaviest platform (the 
Eiffel Tower weighs a mere 7000 tons). It is the first plat- 
form built in three parts. And it was the first to use divers 
at depths of up to 1000 feet. 

The enormous $265 million Cognac platform was 
designed specifically for the Cognac Tract, an undersea 
trough carved by the effluence of the Mississippi River, 
where, in 1974, Shell Oil Co. found reserves estimated at 
100 million barrels of oil and 500 billion cubic feet of gas. 
The best way to get it out: Build a tower taller than the 
Empire State Building. Its 62 well slots allow directional 
drilling at angles up to 65 degrees to cover at varying 
depths a field with a two-mile radius. 

The tubular steel-frame tower was built in three sections 
by the J. Ray McDermott Co. in Morgan City, La., then 
floated by barges along narrow bayous to the Gulf of Mex- 
ico. The 178-ft.-high, 14,000-ton base section was lowered 
1000 feet to the sea floor, positioned by acoustic beacons 
and computers on the barges, and anchored with 24 seven- 


Producing offshore: how they bring up the oil 


ft.-dia. piles. Each 465-ton pile sank 150 feet into the bot- 
tom from its own weight and then was driven another 300 
feet by an underwater hydraulic pile driver. The 300-ft. 
middle and 650-ft. top sections were attached along cone- 
shape guides, and 1000-ft. leg pins were inserted through 
the structure's 10 legs, permanently bonding the sections. 
The deck, assembled in eight units, provides a two-acre 
work area 55 feet above sea level to permit passage of hur- 
ricane waves. 

Says Gordon Sterling, Shell's engineering supervisor 
during the design and construction of Cognac: "I'd have no 
qualms about extending this kind of structure to 2000 feet. 
But other designs may be more economical at that 
depth." 


STATFJORD-A CONDEEP 


Perhaps the most imposing of the massive marine struc- 
tures are the so-called condeep (concrete deep-water struc- 
ture) or gravity-base types. Mobil Oil heads a 12-company 
consortium that operates one of the biggest of these, the 
834-ft.-high Statfjord-A, which sits 110 miles west of Nor- 
way atop the North Sea's largest oil field. The prestressed- 
concrete-and-steel monster's job is to produce 300,000 bar- 
rels of crude a day, process it, and store up to 1.3 million 
barrels before transfer via undersea pipeline to a nearby 
tanker-loading station. 

The $1.3 billion condeep weighs 715,000 tons. It is 
topped by a platform that measures 283 by 274 feet on 
three levels. The rig has slots for up to 42 wells as deep as 
9300 feet. Its power plant generates 65,000 kilowatts, 
enough for a city of 33,000 people. A crew of 200 lives and 
works there. 

The Statfjord-A structure was built in a Norwegian 
fjord. The concrete base section, a hexagon composed of 19 
giant hollow cylinders, was started in drydock. But when it 
reached 55 feet in height, it was towed to a deep-water 
construction site in the fjord, lowered to the bottom, and 
continued upward. At 213 feet, 16 of the cylinders were 
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Sophisticated electronic devices and 
techniques are used to locate hydro- 
carbon deposits, hold drilling posi- 
tions in rough seas, and monitor drill- 
ing progress. But drilling for oil and 
gas at sea remains the purely mechan- 
ical exercise that drilling on land has 
always been. Roughnecks still have to 
battle adversity on the drilling floor, 
operating the gear that handies 90-ft. 
sections of drill string to change worn- 
Out bits. The basic steps for drilling 
and completing a well are as follows: 

(1) A 26- to 30-in.-dia. conductor pipe 
is lowered from the drilling vessel or 
platform, driven up to 300 feet into the 
seabed, and cemented in place. 

(2) The drill bit is connected to 
lengths of drill pipe suspended from 
the derrick. The extra-heavy sections, 
called collars, just above the bit, keep 
the drill string under tension. A tele- 
scoping section of pipe compensates 
for vertical motion of the rig. 

(3) Drilling begins. The pipe is rotat- 
ed by a turntable on the drilling floor, 
driving the bit into the earth. As drilling 
proceeds, a mixture of clay, water, and 
chemicals (“mud”) is circulated down 


the drill stem, around the bit, and back 
to the rig. The mud cools and lubri- 
cates the bit, removes cuttings, and 
keeps oil and gas out of the hole. Also, 
information about what's happening 
down-hole comes from material in the 
mud. 

(4) At suitable intervals during the 
drilling, large outside pipe, or casing, 
is lowered into the hole and cement is 
forced between it and the wall of the 
hole. This prevents the entry of fluids 
and will support control valves in- 
stalled later. Progressively smaller di- 
ameter casing is used as the hole is 
drilled deeper. 

(5) After the first length of casing is 
set, a blowout preventer is installed on 
the wellhead, where the conductor 
pipe emerges on the ocean floor. This 
safety device can close off the space 
between drill pipe and casing in sec- 
onds if dangerous pressures are en- 
countered. Another pipe—the well- 
head riser—is installed from the blow- 
out preventer to the drilling rig to keep 
sea water out of the drill hole. 

(6) When the well is drilled to full 
depth and casing is set al! the way 


down, small-diameter pipes called 
production tubing are lowered to the 
depths where oil-bearing formations 
are located. Each string of tubing has a 
packing device below it to keep the oil 
from falling deeper down the well. As 
many as four strings of tubing may be 
hung in the same well. Down-hole 
safety valves are installed around the 
tubing. These can shut down any pro- 
duction string if pressure builds too 
high. If a pump is needed to bring oil to 
the surface, it is also placed at the bot- 
tom of the string. 

(7) Since the well is still sealed to the 
oil formations by the outer casing, a 
down-hole perforator is now lowered 
into the well. It uses explosives to 
shoot holes through the casing and 
cement to allow oil and gas to enter. 

(8) After all the subsurface equip- 
ment is in place, a network of valves 
called a Christmas tree is installed at 
the wellhead. This regulates and mea- 
sures flow from the well, and it also 
allows tools that perform subsurface 
work to be introduced into the casing. 
Certain valves in the Christmas tree are 
opened, and production begins.—P.B. 


capped with concrete domes. These are storage cells. The 
remaining three cells were built up hundreds of feet higher 
to form the columns on which the deck sits. Two columns 
are for drilling; the third is a utility shaft that provides 
access to the internal workings of the structure. 
Meanwhile, the 15,500-ton deck was being built astride 
two converted tankers and floated to the offshore construc- 
tion site. There, the 16 storage cells were ballasted with 
water so that only the top rings of the towers were visible 
above water. The deck was positioned above it on its tanker 
“pontoons.” Then the cells were pumped dry and the con- 


crete structure came up like a gigantic hydraulic jack, lift- ° 


ing the deck off the pontoons. Five powerful tugs towed the 
whole structure, with a draft of 300 feet, out to sea, where it 
was again ballasted to settle firmly on the seabed in about 
500 feet of water. The top of the deck—including the six- 
story living quarters, heliport, and production equip- 
ment—was completed by adding modular elements. 


TENSION-LEG PLATFORM 

Excessive cost will likely prohibit use of fixed platforms 
like Cognac and Statfjord-A beyond the 1000-ft. depth. 
Many oil men think that the next logical step is the so- 
called tension-leg drilling and production platform (TLP). 
In this cross between a free-floating semisubmersible and 
a fixed-leg platform, steel cables anchored on the bottom 
pull down against the buoyancy of the vessel to stabilize it 
in the water. 

TLP has two major attractions. First, the cost (about a 
billion dollars) should change relatively little as water 
depth increases. Second, when a field is depleted, the 
equipment can be detached from the seabed anchors and 
towed to another site. 

The 57,000-ton, football-field-size platform is set on 
eight 212-ft. hollow columns, which are connected at bot- 
tom by horizontal pontoons. Each corner column is moored 
by three nine-in.-dia. tubular-steel tethers to an anchor, 
which is fixed to pilings driven 375 feet into the seabed. By 
tightening the tethers with the hydraulic tensioning sys- 
tem and discharging ballast in the platform's columns, a 
tension of about 1000 tons is created on each ofthe 12 lines. 
Result: elimination of vertical heave, pitch, and roll. Hor- 
izontal surge, sway, and yaw remain, but that motion 
should be imperceptible most of the time. 

The worst load on the TLP would occur if wind, wave, 
and current combined to hit the structure from the same 
direction. The maximum horizontal excursion under these 
combined forces would be 79 feet. The developers say that 
work can proceed in the 98-mph winds and 98-ft.-high 
waves that can form in the North Sea. 

The concept has been under development for the past 
five years by an eight-company group headed by Continen- 
tal Oil. By 1984, the first TLP should be in full-scale use in 
the Hutton Field, 90 miles off the Scottish coast. 

How deep can the TLP drill and produce? Concoco's chief 
marine engineer, N.D. Birrell, says, "I believe it can go to 
5000 feet and perhaps beyond. First, we'll have to look at 
certain potential problems, such as tower movement, foun- 
dation equipment, natural resonance, and the 'galloping 
effect’ of the tethers and risers in ocean currents." 


COMPLIANT GUYED TOWER 


Several companies have experimented with the tension- 
leg platform, but Exxon is pursuing another hybrid that’s 
closer to a fixed platform than to a semisubmersible. One of 
the main problems for deep-water platforms is the dynamic 
interaction of waves and structure. Every tower has a nat- 
ural period of resonance. Rigid structures have to be heavi- 
ly reinforced to resist this destructive force. 


Exxon’s variant, the compliant guyed tower, allows for 
this resonance by oscillating with the wave period. The 
tower itself is a relatively slender arrangement of steel 
tubes fixed to the ocean bottom by piles; its strength is 
derived from guy wires. This means less steel is needed and 
construction costs are lower. 

But it’s still not cheap. Exxon has announced plans to 
install an 1100-ft. guyed tower in the Gulf, 65 miles south- 
east of Grand Isle, La. The cost for the 43,000-ton tower 
(about 30 percent lighter than the Cognac platform): $500 
million. The tower will be held in place by 20 five-inch guy 
lines arranged symmetrically around it. The lines are 
attached to the tower 80 feet below the surface and 
anchored to the bottom about a half-mile from the base of 
the tower. Huge clump weights on each line minimize 
abrupt forces. 

The three-deck 75,000-sq.-ft. tower accommodates 54 
well slots, and could produce 25,000 barrels a day. The 
crude oil and gas will be transported to land via submarine 
pipe. In the event of a hurricane, the tower will be evacu- 
ated, as are all oil and gas rigs in the Gulf. Exxon engineers 
estimate that in the worst storm the Gulf might encounter 
in 100 years, the tower would sway about 40 feet. 

Says Charles Roxburgh, an Exxon operations manager: 
“In the Gulf of Mexico, the guyed tower should be applica- 
ble for drilling and production in waters 1200 to 2500 feet 
deep. Beyond that, it may be too expensive.” 


SUBMERGED PRODUCTION SYSTEM 


As the various towers stretch from sea surface to bottom, a 
totally different kind of rig may provide the key to very- 
deep-water production. Exxon is putting many of its under- 
sea chips on what it calls the Submerged Production Sys- 
tem, or SPS—a squat frame that sits on the ocean floor 
quietly producing oil and gas, untended by human hand. 
Except for the actual drilling of the wells, all production 
activities would be handled by the SPS, remotely con- 
trolled and monitored from a ship or onshore facility. 

Exxon’s Roxburgh says, “We believe that the SPS will 
take up where the guyed tower leaves off—in the neighbor- 
hood of 2500 feet of water—and be viable in at least 5000 
feet, and quite likely a lot more.” 

The SPS template would be lowered, positioned on the 
bottom, and fixed in place with piles. A drill ship or semi- 
submersible drilling rig would drill and complete direc- 
tional wells through the template. When the wells were 
ready for production, they would be connected to the SPS 
manifold—where the products from many wells would be 
joined together. Then the oil and gas would flow through 
pipelines and risers to a tanker terminal on the surface. 

The size of the submersible frame would depend on the 
number of wells. It might be around 40 feet high, 100 ft. 
wide, and 100 ft. long. Arranged with this frame would be 
equipment for preparing a drilled well for production, the 
production manifold, automatic safety devices, a separator 
to route oil and gas from the same well to different pipe- 
lines, and equipment to connect all the parts. 

Also, a track running around the inside of the frame 
would accommodate a Picasso-eyed maintenance robot, the 
Manipulator, which would live on a work boat and be low- 
ered to the SPS when needed. There, it would lock onto the 
track and go to work, in reach of every operation and part, 
watched over by seven television cameras. In the event of 
an oil leak, the escaping oil would be trapped by a cover 
plate and a sensor would trigger an automatic shutdown. 

The first working SPS is currently being considered by 
Exxon and Shell for the North Sea in about 450 feet of 
water. But even after 12 years and $89 million in research, 
the going is slow and careful, for the goal is deep and the 
way is rough. йз 


World's biggest 
wind machine is a 


one-armed 
monster 


This lopsided giant will 
dwarf all existing mills. 
Will it deliver more power 
for less money? 


By DAVID SCOTT 


MUNICH, GERMANY 
Is a single windmill blade better than 
two or three? 

“Could be,” says Dr. Rudolph Meg- 
gle of Messerschmidt-Bolkow-Blohm, 
Germany’s leading aerospace com- 
bine, a company that’s also deeply 
involved with advanced technology in 
other fields, including energy conser- 
vation. MBB aims to test Meggle’s 
one-armed-windmill concept on a 
massive scale, 

The company plans to build a colos- 
sal five-megawatt windmill that will 
tower 394 feet above the ground. It 
will be called Growian II, a contrac- 
tion for Grosse Windenergieanlage 
(German for “big wind-energy unit”). 
This windmill will dwarf the giant 
two-megawatt wind machine in Jut- 
land, Denmark [PS, Jan. ’79], and be 
nearly twice the height of the Boeing/ 
DOE Mod-2 turbine in southern 
Washington, currently the world’s 
largest. Meanwhile, MBB (in coopera- 
tion with Voith Getriebe) is erecting 
Growian I, a one-third-scale model, on 
a wind-swept coastal plain at Bremer- 
haven in northern Germany. Even it 
is nearly as big as the Danish rig (see 
diagram). 

But why one blade? I asked Meggle. 

Continued 


Five-megawatt Growian Il will have a 238- 
foot blade weighing 26 tons, balanced by 
a 35-ton counterweight on a stubby arm. 
The 300-ton equipment pod will tower 
nearly 400 feet above the ground. 


“For really big wind turbines it cuts 
costs, and with no loss in aerodynamic 
efficiency,” he answered, walking me 
over to a chest-high model in the 
corner of his office. “Rotor-head con- 
struction is greatly simplified, since 
pitch control is needed for only a sin- 
gle blade. See how the blade and coun- 
terweight turn together in the same 
direction,” he said, twisting the blade 
with his hand. “Since the two parts 
move as one and their outward thrusts 
are exactly balanced, there are no cen- 
trifugal forces acting on the pitch 
bearings. They can therefore be sim- 
pler and lighter. 


Coping with flap 

“Another advantage is the low 
bending loads during blade ‘flapping.’ 
Flapping occurs with all wind tur- 
bines,” Meggle explained. “It’s caused 
by variations in wind speed at differ- 
ent heights in the rotational circle. In 
the big windmill we plan, there could 
be as much as a six-mph difference 
between the wind speed at the top and 
bottom points. That would mean large 
changes in applied force during each 
revolution. A single blade can be piv- 
oted on its hub carrier, so it flaps free- 
ly with little bending as it circles 
around.” I jiggled the model’s blade on 
its pivot to visualize the seesaw 
action. 

Elimination of strength problems is 
another advantage, according to Meg- 
gle. The blade can be stiffened with a 
much thicker and wider airfoil section 


Single-blade German helicopter, built at 
MBB in 1958, was the starting point for the 
one-armed-windmill concept. The chop- 
per had adequate lift and stability but sub- 


standard handling characte . Such a 
problem would not affect windmills. 


than is permissible with multiblade 
designs. Manufacturing tolerances 
are eased as well, since with only one 
blade there’s no symmetry require- 
ment. With two or more blades it’s a 
difficult and costly job to equalize the 
mass distribution precisely. “Without 
this precise balance,” Meggle ex- 
plained, “there would be a buildup of 
stresses in the rotor, and it could fly 
apart—with disastrous consequences. 
Our single blade is simply balanced by 
a counterweight.” 

But isn't generated -power lower 
with just one blade? "Only about five 
percent, we figure," Meggle says. 
"That can be easily made up by 
lengthening the blade slightly, which 
is a much cheaper solution than addi- 
tional blades. Although the rotor is 
lopsided," he adds, "it is statically 
and dynamically balanced. The single 
blade does handle all the wind thrust, 
but during rotation this is countered 
by centrifugal force. Consequently, 
the teetering hub, with its central piv- 
ot, keeps the rotor in a constant state 
of equilibrium.” 

Meggle is a physicist with doctoral 
studies in rarefied mathematics. Un- 
til 1975 he specialized in dynamic sys- 
tems for stabilizing spacecraft and 
satellites, one of MBB’s key areas. He 
was also coordinator for all energy 
systems within the company. Then 
the space program started tapering 
off, and he shifted to wind turbines. 
He took over the monster wind-gener- 
ator project and set out to devise the 


according to Dr. Rudolph Meggle, are sim- 
plified rotor-head construction, reduced 
bending loads during blade flapping, and 
elimination of strength problems normal- 
ly incurred by very large windmills. 
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simplest possible way of reducing the 
loads on massive blades and the asso- 
ciated drive train. Meggle began with 
conventional turbine concepts, and 
gradually whittled down the design 
one step at a time until only basic 
essentials were left. 

Finally he came to the one-blade 
teetering rotor. “Technically, we 
think it’s the best solution,” he told 
me. Now he heads a team of 40 engi- 
neers and technicians who are trans- 
lating theory and calculations into 
designs for hardware. 


One-bladed helicopter 


Wind turbines have design prob- 
lems that are closely related to those 
of helicopters, another MBB specialty. 
“The dynamics are similar but more 
complicated,” Meggle says. And in 
fact, the single-blade concept goes 
back some 20 years at MBB, to an 
experimental one-bladed helicopter 
designed and built by a company engi- 
neer. He patented the idea in 1958. 
The chopper was an open-frame single 
seater. The simplified rotor proved 
itself in flight, but handling charac- 
teristics were below par, so develop- 
ment was not pursued. Since this snag 
wouldn’t trouble wind machines, 
Meggle revived the concept. 

The blade of Growian II is to be 238 
feet long and 23 feet wide at maxi- 
mum chord. It will turn at a lazy 17 
rpm. The generator should have an 
annual average output of 17 million 

[Continued on page 128] 
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Single-blade Growian 11 will be nearly twice the height of the windmill. Even Growian | is nearly as big as the three-bladed 
two-blade Boeing/DOE Mod-2, currently the world's largest windmill at Jutland, Denmark, the previous record holder. 
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First look at an early proto- 
type Pontiac P-car (above) 
shows uncovered engine 
compartment in rear, lug- 
gage space in front. Plastic 
body, turnaround drive 
train and two-passenger 
capacity make this the 
most spectacular of GM's 
new models. High-econo- 
my, 2.5-liter, four-cylinder 
engine will deliver econo- 
my of commuter car, yet 
has muscle for sports-car 
performance. Hatchback 
version of Chevrolet Ј-саг. 

the Cavalier (right)—shows 
sporty flair in design of 
body. The front-drive four- 
seater will have a 1.8-liter 
engine and highway fuel 
economy in the 35-plus 
mpg range. Four body 
styles are planned, includ- 
ing four- and two-door 
notchback sedans and a 
four-door station wagon 
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Chevy's compact S10 pickup fits between 
C10 standard truck and imported LUV. It 
features four-cylinder engine, ¥-ton ca- 
pacity, conventional chassis, including 
separate frame-and-body construction. 


Import or U.S.-made car? 
GM gambles billions on its 
future small models. 
Here’s a preview 


By JIM DUNNE 


In the next 18 months, General 
Motors will spend a big chunk of $40 
billion it’s investing from 1980 to 1985 
to launch 13 new fuel-efficient mod- 
els—the most massive changeover in 
the history of automobile manufactur- 
ing. 

It is a continuation of a program 
already underway. The X-car line— 
Citation, Phoenix, Skylark, and Ome- 
ga—offered the first of GM's billion- 
dollar babies. In the next wave, sporty 
cars will be featured. And new inter- 


Sa 
Sporty cars are not forgotten in GM's drive to boost fuel-efficient cars. The 
Camaro 2-28 (top) will have a fuel-injection V8 engine and rear-wheel drive 
for performance in the muscle-car tradition. Firebird (above) is Camaro's 
twin, also built on the F-body chassis. This 1982 model sports a modest air 
wing at the rear for improved road-hugging performance. 


mediates and a compact truck are in 
the works. 

Will GM's megabuck program 
work? Will these models offer desir- 
able alternatives to the small im- 
ports? PS got an unauthorized look at 
some of the new models, and obtained 
these exclusive photos. Based on what 
T've seen, I believe GM is on the right 
road. 

Here are GM's major plans: 

198175. Subcompact cars with the J- 
body code carry Chevrolet, Pontiac, 
and Cadillac brands. (GM's Fisher 
Body Division assigns letter codes to 
major car-body projects; GM divisions 
build individual versions.) Front 
drive, four-place seating, and four 
body styles are featured. 

1982. Intermediate sedans will 
switch to front drive, a move affecting 
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Firebird's pop-up rectangular headlights 
are visible in this spy photo. The wheel- 


Malibu, Le Mans, Century, and Cut- 
lass. A new Chevy compact pickup 
will challenge imports and domestics 
alike. New Camaro and Firebird 
designs are smaller, lighter, sleeker, 
more fuel-efficient. 

1982'/. Pontiac’s P-car is a first, a 
midship-engine two-seater with plas- 
tic body. Olds and Buick will take on 
the J-car body to replace the Starfire/ 
Skyhawk in their lineups. 

While GM will not break down the 
costs of developing each car line, the 
total is certain to be a significant part 
of its $40 billion investment. But not 
only is metal being bent differently; 
whole car lines are in for revamping. 

In addition, GM plans to improve its 
engine lineup dramatically by empha- 
sizing diesels and four-cylinder and 
V6 engines now, three-cylinder types 
later. 

While the big corporation concen- 
trates its efforts on sporty cars, fuel 
efficiency is still an overriding goal. 
So fuel-economy improvement will 
show up in these models, too. Buyers 
will enjoy both high performance and 
much better fuel economy than they 
get today. 

A full line of Camaros and Firebirds 
will be built in the 1982 restyled line, 
including Z-28’s and Trans Ams. The 
new F-body cars look lower, somewhat 
shorter, and sleeker than the current 
sportsters. Four-cylinder engines will 
be standard, with the 2.5-liter, 151- 
cubic-inch Pontiac four as the base 
engine. V6 and V8 engines will be 
optional. Fuel-economy improve- 
ments will come from a planned 300- 
to 600-pound drop in curb weight, and 
from more efficiency in the automatic 
transmissions. The six-cylinder en- 
gine will be Chevy's 2.6-liter, 173- 
cubic-inch 60-degree type that is also 
used in the X-cars. For the muscle ver- 
sions of the Camaro, a fuel injection 
305 V8 will be available; Pontiac will 
havea similar engine with turbo boost 
for its top-performance Trans Am. 


Sports-car control 


Front-engine/rear-drive layout will 
be continued in the Camaro/Firebird 


base ofthis 1982 model will be cutthree to 
four inches from present 108 inches. 


for a special reason. With power in the 
rear wheels the cars can be "steered" 
with the engine. (Spinning the rear 
wheels with added power allows the 
rear to swing wide and the car to turn 
more sharply than the steering-wheel 
position calls for.) That's the type of 
control serious sports-car drivers pre- 
fer. Look for Corvette to continue with 
rear-drive transmission for the same 
reason. 

A hatch opening instead of a trunk 
lid will improve the cargo capacity of 
the 1982 Camaro/Firebird. The hatch 
consists almost entirely of the large 
rear window, which will offer excep- 
tional room for loading bulky pack- 
ages, and an improvement in the rear 
view. 

Wheelbase will be dropped three to 
four inches from the current 108 
inches and wheels will remain the 14- 
inch diameter. On high-performance 
models, a 15-inch wheel with high- 
performance, low-profile tires will be 
optional. 

But before Camaro/Firebird make 
their appearance next fall, GM will 
have three versions of the J-car line 
on the road. Chevy Cavalier, an as yet 
unnamed Pontiac, and Cadillac Cim- 
arron are set for production startup 
next month, and will be on sale in 
May. With the 101.2-inch wheelbase 
and 170-inch overall length, the front- 
drive J is slightly smaller than the 
Chevy Citation (104.9-inch wheelbase 
and 176.7-inch length). 

But the difference between the two 
lines is much greater than those few 
inches. The J is a four-seater that will 
be marketed as a sports sedan. Of the 
four models in the line, only the sta- 
tion wagon has conservative styling. 
The four-door sedan, two-door notch- 
back, and two-door sedan fastback are 
styles with a sporty flair. 

It's no accident that their lines seem. 
familiar. The four-door is a BMW 528 
look-alike, the two-door is similar to 
the BMW 320i, and the fastback is 
close to the Toyota Celica hatchback. 
Curb weight will be about 200 pounds 
less than the Citation, which will 
mean slightly better fuel economy 


than the 22/35 mpg city/highway the 
1981 Citation offers in its most eco- 
nomical version. 

GM will have a 1.8-liter, four-cylin- 
der engine of a new design ready for 
the J-cars. This smaller size will also 
contribute to a fuel-economy gain over 
the X-cars. Later, a two-liter four will 
be available as the top performer in 
the line. , 

Cadillacs Cimarron is a last- 
minute addition to the J-car lineup. 
Look for one model, a plush four-door 
sedan that will sell in the $10,000-to- 
$12,000 range. The Cimarron was 
developed in response to Cadillac 
dealers who were hit hard by the turn- 
around toward small cars in the latest 
fuel crunch. The dealers wanted a 
small, fuel-efficient car like the BMW, 
and they wanted it fast. The crash pro- 
gram of development that followed 
has been called the fastest move of its 
type ever at GM, made possible in 
large measure by the generous use of 
predeveloped J-car systems. 

The J-cars replace Monza and Sun- 
bird at Chevy and Pontiac, and ver- 
sions for Buick and Olds will be ready 
for 1982 to fill the slots left when the 
Skyhawk and Starfire were dropped 
last year. 


Smaller sedans 


Also set for 1982 introduction is a 
new lineup of A-body sedans—Com- 
modore (Malibu), Le Mans, Century, 
and Cutlass. The A’s will be smaller, 
lighter; and much more fuel efficient, 
but still offer six-passenger capacity. 
The major changes are in the drive 
train (front drive will be used) and the 
body construction, where a unitized 
body will replace the body-and-frame 
structure of the current models. 

An interesting feature of the A-line 
is that it will share major chassis com- 
ponents with the Citation. Wheelbase 
will be exactly the same at 104.9 
inches, and some engine, transmis- 
sion, and front-drive parts will be 
interchangeable. Зи at 186-inches, 
the A-body cars will be 10 inches 
longer than the Citation, and that, 
along with bigger wheels, tires, and a 
longer hoodline, will give the cars a 
huskier appearance. 

Fuel economy of the new A’s 
equipped with automatic transmis- 
sion will parallel that of the X-body: 
20 mpg in city driving, up to 30-plus 
on the highway. An Olds-built V6 die- 
sel engine will be optional, and pro- 
vide highway economy approaching 
40 mpg. 

Another major engineering ad- 
vance over both the X-car and the 
present A is independent suspension 
for the rear wheels. Aside from the 
super-luxury Seville, no other GM 
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Its treads are both 
asymmetrical and made 
of different compounds 


By HERBERT SHULDINER 


Had Pirelli cut two totally different 
tires in half, and then vulcanized 
unmatching halves together? That 
was my first impression when I saw 
the Italian tire maker's new P77 
snow/dry radial tire. Its dual-tread 
pattern is designed to give a driver the 
best of two worlds—traction on snow 
and ice, and road-hugging, high-per- 
formance capability on dry roads. 

The concept of the all-weather tire 
isn’t new, and there are other asym- 
metrical treads available. But the P77 
is the first tire that actually has two 
different tread compounds—one for 
wet and the other for dry roads. 

The P77 evolved from prototypes 
developed for European rally races in 
which drivers compete on courses that 
follow tortuous routes over the snow- 
covered Alps, as well as straight high- 
speed roads. The wet/dry capability of 
the P77 results from both the asym- 
metrical tread design and the two sep- 
arate rubber compounds, according to 
Mario Mezzanotte, Pirelli’s director of 
tire development. 

“The snow tread is always used оп 
the inside of the car,” Mezzanotte 
says. “It has more silicon in its rubber 
to create a better-gripping compound. 
The outside-tread compound has more 
carbon black, better for high-perfor- 
mance driving.” Pirelli gives the P77 
an H-rating—a European designation 
for tires rated for up to 130 mph. 

Pirelli claims that the two treads 
wear evenly, despite their differing 
compositions. The company has as- 
signed a U.S. federal tire-quality 
grade of 190 for the P77’s tread life. 
These grades aren't intended to desig- 
nate a specific number of miles, but 
some tire retailers have advertised 
that each 10 points represents 3000 
miles of tread-wear life. This would 
indicate a tread-wear life of 57,000 
miles for the P77. Pirelli, however, 
warrants it for only 40,000 miles. 

Pirelli also gives A grades to the 
P77 for traction and high-tempera- 
ture resistance: the highest U.S. fed- 
eralratings in these categories. Prices 
for the P77 are $157 and $163 for the 
sizes now available (P215/75R15 and 
P225/70R15). ш 


Snow-tread half of Pirelli’s P77 tire is 
always on inside of car (shown here on 
left side of each tire). When P77 is on a car 
going in a straight line, normal negative 
wheel camber produces tire print primar- 
ily from snow-tread side. In cornering, 
however, “dry” tread widens tire's print. 


Alcohol fuel 


Can you make your own? 


Alcohol still linked P ai 
to solar panel, 3 
above, looks im- 

pressive—but re- т E 


sults were poor. 
At right, Dennis 
Day, atop tanker, 
checks fermenta- 
tion progress of 
3000 gallons of 
mash. His tall still 
is at rear. 


Yes—but it may not be as 
cheap, economical, or 
practical as some claim 


By RAY HILL 


Besides my mortgage payments, my 
biggest yearly expense is for fuel. Gas- 
oline for my cars, motorcycles, lawn 
mower, chain saw, and portable gen- 
erator. Heating oil for the furnace. 
Propane for the kitchen stove, outdoor 
grill, and the furnace and cookstove in 
my RV. 

Would I be happy to eliminate that 
expense? You bet. And according to 
the instruction manual that comes 
with one alcohol-producing still, I can. 
“Congratulations,” it says. “You have 
just taken a major step toward energy 
independence.” 

It goes on to say that by using the 
still I can fill all my “auto- and heat- 
ing-fuel needs at little or no cost.” 
Other makers of stills sometimes 
make similar claims. 

Can I really make my own fuel for 
little or no money? To find out, I trav- 
eled around the country and talked to 
people who have built and are operat- 
ing alcohol stills of varying sizes and 
sophistication—some small and sim- 
ple, others very large and complex. 

I talked with scientists and others 
knowledgeable in alcohol production. 
I even called the maker of the alcohol 
still with the instruction manual that 
promises so much. How would he like 
to personally demonstrate his still to 
me? He would. 

Here is what I learned from my 
investigation. 

You can make alcohol fuel. There 
are stills on the market that work. 
There are some that don’t. And there 
are some that don’t work as well as 


their over-eager sellers would lead 
you to believe. 

The problem isn’t so much in mak- 
ing the alcohol; the basic techniques 
have been around for thousands of 
years. You use yeast to convert sugar 
into alcohol (fermentation), then re- 
fine this rather weak mixture to 
remove most of the water and get a 
highly purified product (distillation). 
That product is ethyl alcohol, also 
called ethanol. The difficulty comes 
from two main sources. First, the pro- 
cess, so simple in principle, is very 
tricky in practice. And second, it isn’t 
cheap. Both the raw materials and the 
energy needed to turn them into alco- 
hol can be expensive. 

A lot of ambitious hopes have been 
dashed against these twin rocks of 
reality. For example, Sue Shellen- 
barger, a Wall Street Journal report- 
er, recently investigated the problems 
some people encounter when they try 
to make alcohol fuel. One man, she 
reported in her article, has spent more 
than $144,000 over a one-year period 
on an alcohol plant. His return so far: 
about 300 gallons of low-grade alco- 
hol. 

“Anybody who tells you that learn- 
ing to make fuel-grade alcohol in any 
quantity is easy isn’t telling you 
straight,” Dennis Day told me. Day is 
a Grimes, Iowa farmer who started 
out making alcohol on a small scale. 
After learning the necessary tech- 
niques, he constructed a large vacu- 
um-type still with the intention of 
selling the alcohol commercially. At 
press time he still didn’t have all the 
bugs worked out of his system, but he 
was optimistic. 


The problems 


Alcohol is made from sugar. But in 
America, regular refined sugar isn’t 
cheap or easily available in large 
quantities. So the first step is to 
produce sugar from more readily 
available sources, such as corn or milo 
(grain sorghums), which contain a lot 
of it. You do this by combining water, 
enzymes, and the grain, and cooking 
them. This produces a mash in which 
the enzymatic action and the cooking 
release the sugar. Then yeast is added 
and the mash ferments into beer (not 
to be confused with the stuff you buy 
in beverage stores). The low-proof 
beer is then distilled into high-proof 
ethanol. 

Proof is the measure of a liquid's 
alcohol content. Divide the proof num- 
ber by two to get the alcohol content. 
For example, 100-proof alcohol is 50 
percent water and 50 percent alcohol; 
200 proof is pure or "neat" alcohol. 
Experts generally agree that fuel- 
grade alcohol for running an engine 
Should be 160 proof or better. If you're 


going to make gasohol by mixing alco- 
hol and gas, the alcohol must be 200 
proof (anhydrous). Otherwise, phase- 
separation can occur. This results in 
the formation of an erratically com- 
bustible fluid in the bottom of the gas 
tank—which can cause an engine to 
run roughly or die. 

Not only is alcohol production 
tricky, but the cost can be prohibitive. 
Take my own situation. I don't own a 
sugar-cane plantation, so my first step 
is to get sugar from some starchy 
product such as corn. 

It takes a bushel of corn to make 2/2 
gallons of ethanol. I can’t buy corn 
where I live, but I can buy corn meal. 
My friendly grocer charges me 63 
cents for 1% pounds of it. A bushel of 
corn meal (56 lbs.) would cost about 
$23.50. So that means my feedstock 
cost alone would work out to $9.40 a 
gallon—not very economical. 

Now you might say: Of course buy- 
ing corn meal at a grocery store is 
uneconomical. You should use free 
potato culls from restaurants, super- 
markets, and so on. Well, assuming I 
can talk the appropriate people into it, 
I'm talking about large quantities. It 
takes one ton of potatoes to make 
about 23 gallons of ethanol. The logis- 
tics alone makes this unattractive to 
me, and probably to many others. 

Let’s say that I live in a farming 
community, and don’t have any free 
feedstock. I can go to my local feed 
store and buy corn at $3.14 a bushel 
(the cost of corn at one feed store in 
Kansas at the time this is written; it 
might be more or less, depending on 
where you live and the time of year). 
Then each gallon of alcohol costs me 
$1.25, just for the feedstock. That’s 
more attractive. But unleaded gaso- 
line at my local gasoline station is 
selling for $1.29 a gallon. Regular is 
$1.24. 

And I still haven't included the 
costs for water (one expert recom- 
mends 30 gallons for each bushel of 
corn used), fuel to cook the mash and 
fire the still, enzymes, yeast, lime, 
muriatic acid, pH paper, incidental 
expenses, cost of the still, vessels- and 
perhaps most importantly, my time. 

Regardless of what anybody tells 
you, making alcohol fuel takes time, 
and a fair amount of it (see accompa- 
nying box, next page, on how to make 
beer). 

But let's say I have access to free 
corn, and that I have the time needed 
to make the alcohol. Then the econom- 
ies would change. The next step is 
finding a good small still. 

How do you know before you buy a 
still if it’s any good? "There's no sure 
way at the moment," says Ken 
Runion, a chemical engineer with the 
National Center for Appropriate 


Making alcohol fuel 


To make alcohol fuel legally, you must get 
a permit from the federal government. 
Write to the Bureau of Alcohol, Tobacco, 
and Firearms, Box 15, Church St. Station, 
New York, N.Y. 10008. This is a regional 
office. It will issue you a permit (if you 
happen to live in its region), or it will for- 
ward your letter to the BATF office in your 
region. 

For more information on where to buy 
Stills and how to make alcohol fuel, there 
is a government agency you can call—the 
Solar Energy Research Institute, in Gol- 
den, Colo. The toll-free number is (800) 
525-5555 (Colorado residents: call (800) 
332-8339). 

If you're interested in the still made by 
the Tallgrass Research Center, you can 
write to the Center at Route 2, Box 21, For- 
moso, Kan. 66942. The Center sells every- 
thing you need to produce alcohol fuel— 
enzymes, hydrometers, stills, recipes for 
making beer, etc. 


Technology (NCAT) in Butte, Mon- 
tana. NCAT is funded by the govern- 
ment. One of its functions is to develop 
a program, just now getting started, 
that will result in an effective low-cost 
still that a farmer can build, along 
with good techniques for producing 
beer. The information about the still 
and beer-making techniques will be 
disseminated to farmers as it becomes 
available. 

"One thing to be wary of," says 
Runion, "is extravagant claims." 

A good example is the claim in the 
instruction manual of the still I men- 
tioned earlier-the one that assured 
me I could supply all my own fuel 
needs. The inventor of this still 
brought it out to my house. After 
about five hours of operation, using 
both a solar panel and a 1200-watt 
electric heater, the unit produced a 
few spoonfuls of alcohol that, accord- 
ing to a hydrometer connected just 
under the still’s condenser outlet, 
measured between 140 and 150 
proof. 

Does that mean all makers of stills 
make extravagant claims they can’t 
live up to? 

No. "It's the same in any new 
growth industry," says biomass ex- 
pert John Ferchak, a biochemist at 
the University of Pennsylvania. Fer- 
chak is part of a research group study- 
ing cellulosic-biomass conversion into 
alcohol. "A few years ago, many small 
entrepreneurs were trying to get into 
the solar-energy field producing col- 
lectors—and most of them folded. A lot 
of people came in, without sufficient 
technical expertise or enough capital 

Continued, 


How to make beer, 
and how a still works 


Making alcohol is basically a three-stage 
process: Produce a sugary mash, ferment 
the mash into beer, and then distill the 
alcohol out of the beer. The procedure 
involves several steps—most of which can 
go awry. It's also a fairly tedious undertak- 
ing, takes a good bit of time, and can 
involve quite a bit of tinkering before you 
get it right. 

Two people who have got it right are 
Lynn Doxon and Bob Brautigam. Togeth- 
er they formed the Tallgrass Research 
Center to explore various alternate- 
energy sources. Most of their time is 
spent on alcohol-fuel production. Doxon 
is a biologist. Brautigam is an ex-farmer 
and air-conditioning and refrigeration ex- 
pert. Together they have put together one 
of the best small stills we have seen. 

The following section describes how 
Doxon makes beer, a process many peo- 
ple have trouble with, and how a remote- 
post still, which Brautigam developed, 
works. Other stills may work a little differ- 
ently, but the principles are the same. 


Sugar can be obtained from any starchy 
product, such as wheat, corn, milo, oats, 
potatoes, sugar beets, sugar cane, and so 
оп. Let's say you're using corn. 

First, grind the corn to the consistency 
of corn meal and put it in a container with 
15gallons of water for each bushel of corn 
used. 

Check the pH of the mixture with test 
paper, available at chemical-supply 
houses. If it's not between five and six 
(slightly acid), correct it by adding lime if it 
is too low or muriatic acid if it's too 
high. 

Add one ounce of an enzyme called 
alpha-amylase (Miles Laboratories sells 
this enzyme under the name Taka-Therm) 
for each bushel of corn. When heated, the 
enzyme breaks a chemical bond in the 
starch, liberating complex sugars (which 
later will be broken down further by 
another enzyme into simple sugars that 
can be fermented into alcohol). 

Heat the mash slowly and stir until it 
boils. Then shut the heat off and let it sit 
for one-half hour or so until it becomes 


to make a product that's really effi- 
cient. But they got weeded out." 

One small still I've seen that works 
pretty well is made by the Tallgrass 
Research Center in Formoso, Kansas. 
It can produce alcohol in the 170—180- 
proof range at a rate of about 2% gal- 
lons per hour (the accompanying box 
describes how this still works). Tall- 
grass sells plans to build this still. Or 
you can buy a more sophisticated ver- 
sion—which is too difficult for most 
people to build, but which has a great- 
er capacity and will produce alcohol of 
around 180 proof. 

Bob Brautigam, the still's develop- 


creamy and a little thicker than split-pea 
soup. 

Cool the mash to 130-140 degrees Fah- 
renheit by adding up to 15 gallons of addi- 
tional water for each bushel of corn. If you 
add 15 gallons and the temperature still 
isn't low enough, let it cool. 

Check the pH again, and adjust it if nec- 
essary. This time it should be between 3.5 
and 4.5. 

Add 1% to two ounces of glucoamylase 
enzyme (Miles Laboratories calls it Dia- 
zyme) for each bushel of corn. This breaks 
the second of the two bonds between the 
sugar molecules, liberating the simple 
sugars. 

Cool for two hours. Then add the 
remainder of the water—if any is left. The 
mash should now be between 80-90 
degrees. If it's hotter, let it cool. Check the 
pH and adjust it to between 3.5 and five if 
necessary. 

Add two ounces of dry brewer's yeast 
for each bushel of grain (test first to make 
sure the yeast is active). 

The container must be airtight during 
fermentation, a chemical reaction during 
which the yeast consumes the sugar in 
the mash and produces alcohol and car- 
bon dioxide as waste products. To let the 
carbon dioxide escape, Lynn Doxon runs 
a hose from the lid of her airtight contain- 
er into a quart jar filled with water. The 
CO, will bubble through the water and 
escape, but air can't get in. 

When the water in the jar stops bub- 
bling, fermentation is finished. Fermenta- 
tion generally takes from two to three 
days to complete. 

When fermentation stops you have 
beer, which, if everything went well, is 
about 10 percent alcohol (ethanol). 

You can check the percentage with a 
beer hydrometer. Or you can heat a little 
of the beer and note at what temperature 
it starts to boil. Water boils at 212 
degrees; pure alcohol boils at 173 de- 
grees. The greater the percentage of alco- 
hol, the lower the boiling point. Beer con- 
taining 10 percent alcohol will boil at 190 
degrees (see accompanying graph). 

To distill the beer into alcohol, pour it 
into a boiler. Brautigam and Doxon often 
use a modified 30-gallon oil drum for 
demonstrations. 

In the bottom of the drum is a shaft with 
blades, which rotates at about 10 rpm. It's 


er, makes no staggering claims for his 
still. "What we have here," he says, "is 
a still the farmer can operate to make 
alcohol with a minimum of fuss.” 
Some stills require a lot of tinkeritig 
just to get them to work, and even 
then are pretty crude devices. Brauti- 
gam's still, once initially adjusted, 
works pretty much automatically. 
But it requires fuel to cook the mash 
and run the still. 

And there's the rub. If a still is 
used only part time, and is relatively 
small, it may take as much or more 
energy to make the beer and run the 
still as you'd get back in the alcohol 


powered by a small electric motor. A safe- 
ty-release valve prevents pressure from 
rising above dangerous levels. 

The boiler is heated by a propane burn- 
er. The rotating blades stir the beer during 
distillation to keep the grain from being 
scorched. Unlike some people, Brautigam 
does not remove the grain from the beer 
before distillation, because he feels you 
lose some alcohol that way. 

With the boiler about three-quarters 
full—in this case, 20-25 gallons—it usually 
takes about 30 minutes before the temper- 
ature rises to about 200 degrees, enough 
to vaporize the liquid and force the vapors 
into the still. 

Before the beer vaporizes in the boiler, 
it is alcohol and water blended together. 
Once it vaporizes, however, it becomes 
two separate gases—alcohol vapor and 
water vapor. Much of the water vapor 
condenses and falls back into the beer. 
But the alcohol vapor, along with some 
water vapor, passes through the vapor 
line into a pool of water at the bottom of 
the still-a three-inch-diameter copper 
tube capped on each епа--апа quickly 
warms the water to nearly 200 degrees. 
(All metal parts are copper—to prevent 
electrolysis, and because copper provides. 
very good heat transfer.) 

The pool, called a doubler, removes 
much of the water vapor coming from the 
boiler. But the alcohol vapor and some 
water vapor pass through the water, ris- 
ing through the column. 

As the alcohol and water vapors rise, 
they pass through the condensing materi- 
al in the column, which is made of mar- 
bles. At first, the vapors meet the relative- 
ly cold marbles and condense, falling back 
down into the doubler. 

But soon the marbles are hot, and 
vapors rise out of the marbles toward the 
top of the column. 

With the column at operating tempera- 
ture, the water and alcoho! vapors pass 
around the stripping coil. The tempera- 
ture of the stripping coil is about 173 
degrees, the temperature at which alcohol 
vaporizes. When the vapors hit the strip- 
ping coil, most of the water vapor con- 
denses and falls back down into the mar- 
bles, along with some alcohol vapor. 

Most of the alcohol vapor continues to 
rise, passing through the inverted funnel. 
There it makes contact with the condens- 


fuel you produce. But it may not. 

Let's take a look at Brautigam's 
still. He says it takes about 3% pounds 
of propane to produce three gallons of 
170—180-proof alcohol (this includes 
cooking the mash as well as running 
the still). Where I live, propane costs 
35 cents a pound. That works out to 
about 40 cents for propane for each 
gallon of ethanol produced. 

A gallon of 200-proof ethanol 
produces 84,400 Btu of energy when 
you burn it; a gallon of 180 proof 
would produce about 75,960 Btu. A 
pound of liquid propane contains 
about 21,000 Btu. So, using Brauti- 


ing coil, which is considerably colder than 
173 degrees. The alcohol (and any water 
vapor that managed to make it this far) 
condenses, and falls down into the 
inverted funnel, through the funnel outlet 
into a storage container sitting beside 
the still. 

The temperature of the stripping coil is 
critical. It must stay as close to 173 
degrees as possible, so that only alcohol 
vapors will rise into the condenser section 
of the column. It does this with the help of 
a temperature probe connected by a gas- 
filled tube to a refrigeration valve (com- 
pony used on water-cooled condens- 
ers). 

The gas inside this tube expands or con- 
tracts in accordance with the temperature 
probe. The expanding or contracting gas- 
es push or pull against a spring-loaded 
diaphragm in the refrigeration valve, 
opening or closing the restriction at the 
outlet end of the stripping coil. 

The valve is calibrated so that water 
flow through the condensing and strip- 
ping coils is increased or decreased as 
necessary to keep the temperature of the 
stripping coil at J73 degrees. 

When the water and alcohol vapors hit 
the stripping coil and fall back down 
through the marbles, the water vapor con- 
denses, falls into the pool of water at the 
bottom, and eventually, as the water level 
in the pool tries to rise, flows out the dou- 
bler’s outlet. The alcohol vapor hits the 
hot marbles, revaporizes, and rises again. 
This re-evaporation processis referred to 
by distillers as "reflux action.” 

This still can produce about 2 gallons 
of 170- 180-proof alcohol in an hour. If 
you started out with, say, 30 gallons of 10 
percent beer to produce 180-proof alco- 
hol, you would end up with three gallons 
of 180-proof alcohol, 1% gallons of runoff 
water, and 25 gallons of liquid and grain 
left in the boiler. 

The grain cán be removed and dried. It 
is called Distillers Dried Grain (DDG), and 
it can be fed to livestock. 

Doxon says her figures indicate a farm- 
er can make alcohol fuel for $1.73 a gallon 
(using his own feedstock). But by using 
the DDG as feed, that figure can drop to as 
low as 44 cents a gallon. For each gallon 
of alcohol made, Doxon says, approxi- 
mately seven pounds of high-protein DDG 
is produced. 


gam's figures, you are using some 
713,500 Btu of propane to produce 
227,880 Btu of 180-proof alcohol—an 
energy surplus. 

Better energy efficiency’s desirable, 
though. “The next big step,” Brauti- 
gam says, “is to cook the mash and fire 
the still with heat from an inexpen- 
sive or free renewable fuel resource.” 
Wood, straw, and other similar com- 
bustibles immediately come to mind. 

“The trouble with these,” he contin- 
ues, “is that it is very hard to con- 
trol the rate of burn.” And in cooking 
mash (which is then fermented into 
beer) and firing the still, you need to 
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be able to control the temperature. 

Dennis Will, a vocational agricul- 
tural teacher in Chapman, Kansas, 
has, with his students, built a small, 
simple pot still that has a firebox 
under it with dampers that can be 
opened and closed to control air flow to 
the burning wood. This, he says, 
works pretty well on this small still. 

Even so, the hardware doesn’t exist 
now to let you burn wood, straw, and 
similar materials with the ease and 
temperature control that you can 
with, say, natural gas. 

One possible solution for farmers 
with livestock might be a methane 
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digester. Livestock produce manure. 
And manure heated in a methane 
digester produces methane (nearly 
identical to natural gas), which could 
then be stored for use when cooking 
mash and running the still. But a 
methane digester and storage system 
that you can buy does not now exist for 
use with a still. 

Several experts I talked with, 
though, feel that a methane digester 
and storage system that will work 
with an alcohol-production plant will 
soon be developed. “When that hap- 
pens,” one expert said, “the farmer 
[Continued on page 140] 


Kickand glide with, 
. high-tech.skis, 


ots oe bindings 


By JOHN KEATING (PHOTOS BY THE AUTHOR) 


Which is better: a waxed or waxless ski? Generally, wax-base 
skis will outperform most waxless ones, and for that reason 
pros prefer them. But wax-base skis require knowledge of 
waxes and their application. Waxless bases, preferred by most 
recreational skiers, require no preparation and employ me- 
chanical means to "bite" the snow. The six skis shown above 
(from left to right) are the newest in both types: Fisher Europa 
Glass has a smooth base of hard polyethylene that's designed 
for use with waxes. Fisher Europa Crown, with a waxless 
base, has a plastic surface on which the edges have been 
milled. Skis from Kastle and Trak have similarly milled bases 
to bite the snow. The Bonna Waxless features mica flakes em- 
bedded in the ski base at an acute angle to the running sur- 
face. This creates a “plastic brush” effect that gives the grip 
needed for forward movement. Kuusisto Free-wax has a plas- 
tic-Teflon insert. The Teflon fibers are said to grip the snow 
when the ski is pressed down, and fold up when the ski 
glides. Two styles of ski poles are shown at right: a light- 
weight racing-style pole from Exel (left) with a fiberglass 
shaft, carbide tip, and asymmetrical basket to prevent drag- 
ging in the snow; and a tonkin cane pole for deep snow. 


Three different types of boots and bindings are shown: A 
lightweight, low-cut racing boot from Adidas with narrow toe 
bindings (top left) is designed for use on prepared tracks; it’s 
not suited to deep snow or rugged trails. The touring boot 
from Trak (top center) can be used comfortably by recreation- 
al skiers in most snow conditions. Gore-Tex uppers and ther- 
mal soles make this boot warm, yet lightweight. For off-trail 
deep-snow touring, a thick-soled, heavy-leather boot similar to 
the one from Norroan (top right) is preferred. Heel plates help 
keep your heel stationary while turning. The Heelocator from 
Early Winters (above left) consists of two pieces: a spur at- 
tached to the boot and a slot screwed into the ski. The Dynafit 
boot (above right) comes with a recessed sole that fits into a 
grooved heel plate. Ski thermometer from Eastern Mountain 
Sports (left) takes the guesswork out of matching the right 
wax to temperature and snow conditions. The dial points to- 
ward the proper wax color. Sources of skis and ski gear: Early 
Winters Ltd., 110 Prefontaine PI., Seattle, Wash. 98104; East- 
ern Mountain Sports Inc., Vose Farm Rd., Peterborough, N.H 
03458. 
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Hi-fi on the road 


— a guide to components 


Add-ons make car-audio 
systems almost as good 
as the ones at home 


By IVAN BERGER 
DRAWING BY RUSSELL VON SAUERS 


I now have a music system in my car 
that I really enjoy. But like the stereo 
in my home, it's not just a single pack- 
age. It’s taken a whole set of compo- 


nents to create this special sound. 

Getting good sound on the road is 
becoming easy. You can buy single in- 
dash radios, from any number of man- 
ufacturers, that are a big step ahead of 
what auto radios used to sound like. 
Getting great sound, however, takes a 
bit more: 

€ Ampsand boosters give you addi- 
tional power to overcome road noise 
without adding distortion. 

@ Add-on speakers, such as sub- 
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woofers and tweeters, broaden a sys- 
tem's frequency range. 

* Equalizers let you compensate 
for the acoustics inside your car, 
allowing the system to reproduce all 
frequencies equally. 

ө Crossovers and biamps split the 
audio signal into broad frequency 
groups, which then may be amplified 
and sent to a specific speaker for prop- 
er reproduction. 

* Delay devices add echo to the 
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reproduction, audibly expanding the 
listening area to give a concert-hall 
sound. 

All of these units are add-ons, 
designed to work with the car radio 
now in your dash. So, before building 
up any system, it’s important that you 
start at the beginning—the radio. 


Up front 

In just the past couple of years, the 
quality of in-dash units has increased 
enormously. Sure, you can still buy a 
simple AM radio with just enough 
power to drive a dashboard speaker, 
but there are also a variety of new and 
better models from which to choose. 

Power levels on the new radios are 
high enough to provide adequate vol- 
ume levels without bad distortion. FM 
stereo is common. High-performance 
tape decks are built into many pack- 
ages, and many can even play the new 
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All-in-one dash systems contain an 
AM/FM. tuner and cassette player. Some 


metal-tape cassettes properly. Dolby 
circuits reduce noise. Digital displays 
show frequency or give you the time. 
And one radio, from Clarion, is even 
programmable. It stores up to 10 sta- 
tions and automatically tunes them in 
at the time you specify. 

The point is simple: The new in- 
dash radios are a splendid beginning 
for your auto system. They give you 
good sound with nothing added except 
a decent set of speakers. And when 
you're ready, they will accept a vari- 
ety of gear to make them sound even 
better. 


Amps and boosters 


When І installed my first car stereo, 
Ididn’t think I needed much amplifier 
power. After all, the space is small, 
and I sit right next to a speaker. Who 
needs more than a few watts? 

The answer, as I found when I got 


models, such as the Fujitsu Ten shown 
here, also have a built-in equalizer. 


my first booster amp, was me—and 
probably everyone else. Cars may be 
smaller than homes, but they're also a 
lot noisier. The smaller the car, in 
fact, the noisier it's likely to be. You 
need extra power to bring the sound 
above the noise level. 

My first stereo car radio delivered 
four watts per channel, according to 
the spec sheet. (It was probably closer 
to two watts; see box.) 

Then I got a booster amp. Units like 
this are attached between the output 
of your radio's amplifier and the 
speaker terminals. You still use your 
radios amplifier—it’s just given a 
boost. That brought my power up to 20 
watts per channel, and the difference 
was tremendous: higher volume and 
lower distortion at all listening levels. 
I got better bass, too, since the extra 
power needed to properly reproduce 
the low frequencies was now avail- 
able. 

I couldn't use that booster with my 
present system, though: Boosters only 
work for low-power amplifier output, 
and my new Clarion PE-958A has 
none. Instead, it has preamplifier out- 
puts delivering low-current signal 
voltages for use with external amplifi- 
ers. That avoids the noise and distor- 
tion added by the now-superfluous 
low-power amplifier stage. But it also 
meant I had to replace my booster 
with an amp designed to take preamp- 
level signals. (Many new units, 
though, can be used as boosters or 
amps—they have both types of input.) 
And there's another alternative: 
Many radios have both preamp and 
low-power amplifier outputs. Alpine 
calls this a "bilevel" system because, 
as Alpine vice-president Reese Hag- 
gott puts it, "It can be used in two dif- 
ferent levels of systems. You can use it 
as a basic car stereo now and power 
speakers from it directly, and you can 
use it in a more elaborate system lat- 
er, by-passing the existing output sec- 
tion by adding a more powerful 
amp." 

Besides Alpine, you'll also find dual 
outputs on some models from Audio- 
vox, Clarion, Concord, Craig, Ma- 
rantz, Mitsubishi, Panasonic, Royal 
Sound, Sanyo, Sony, and others. 

Want real power? You can get it. 
There are many car amps that deliver 
up to 75 watts per channel (including 
a pulse-width modulation amp from 
Sony, which uses digital techniques). 
And there are even a surprisingly 
high number of car amps with 100 or 
more watts per channel. The more 
powerful the amplifier, of course, the 
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more power it will draw from your 
car's battery. "We made our 150-watt- 
per-channel amp so it will shut itself 
off if the car's electrical system drops 
to 10 volts," says Alpine's Haggott. 
"We want the car to be able to start 
again." 

More power means you'll need more 
mounting space, too, because the 
amps are bigger and they need more 
cooling air. (The really awesome 
installations have multiple trunk- 
mounted amplifiers.) Most power am- 
plifiers can be switched on and off 
remotely (some switch themselves 
when they sense the presence or 
absence of an input signal), so you 
don't have to keep them within reach. 
That lets you put an amp wherever it's 
convenient. More conventional sys- 
tems like mine usually have an amp 
or two mounted beneath the dash- 
board, hood, or seats. 

How much power do you need? It all 
depends on your car's noise level and 
size, your speakers' efficiency, how 
loud you like your music, how much 
distortion you can stand, and how 
much power your speakers can take. 
From my experience, I'd call an honest 
10 to 20 watts per channel a minimum 
for good sound. As to the maximum, 
Гуе heard awe-inspiring demonstra- 
tions of a car fitted out with 320-watts 
worth of Zapco amplifiers (and sub- 
woofers for deeper bass), and seen (but 
not heard) a Volkswagen equipped 
with 1000-watts worth of Audiomo- 
bile equipment. Га suspect that in real 
use, however, much of that power is 
never used. 


Add-on speakers 


There are literally hundreds of full- 
range speakers to choose from. These 
are designed to reproduce high, low, 
and midrange frequencies. And they 
do, but there's a problem: Flush- 
mounted speakers must be placed 
where there's a cavity behind them in 
order to reproduce bass properly. And 
they must be in line with your ears to 
deliver high frequencies. Unfortu- 


nately, the only place in your car that 
meets both needs is the windshield, 
and mounting a speaker system there 
has obvious drawbacks. 

The answer is to use full-range 
speakers in the usual spots (doors and 
back window), but give them some 
help. For that, there are add-on woof- 
ers for low frequencies and tweeters 
for highs. 

As in home systems, it's easier to 
get really deep, powerful bass from a 
speaker designed to do just that and 
nothing else. For your car, there are 
subwoofers. 

Since such speakers need a lot of 
power, it pays to drive them with 
amplifiers of their own, especially 
since a single subwoofer and a single- 
channel amp are usually all you need. 
(Low subwoofer frequencies don't af- 
fect stereo directionality.) 

Regular power amps are usually 
two-channel full-range systems with- 
out built-in level controls. Subwoofer 
amps usually have only one output 
channel, but two inputs to combine 
left- and right-channel bass signals. 
They normally have input filters too, 
so they'll only feed bass frequencies 
(below 200 Hz) to the subwoofers. And 
they may have level controls, so you 
can balance the bass with the rest of 
the sound. 

Visonik’s Visam AS-2000 Auto-Sub 
and Altec Lansing’s SW1 Power Bass 
amplifiers have inputs for bass 
frequencies from both stereo chan- 
nels, and Tamon has a similar setup 
as part of a three-speaker system. 

Add-on tweeters are available too, 
but they don’t exactly do for the top 
end what subwoofers do for the bot- 
tom. Instead of merely boosting fre- 
quencies, add-on tweeters must total- 
ly replace the highs that have been 
absorbed by a plush interior—and 
plump people. 

In my car, for example, the best 
front speaker position I could find was 
near the rear edge of my door, where 
the speaker wouldn’t interfere with 
the window mechanism but where the 


от Jensen slides under dash, once set. Exposed "de- Speaker system is the most crucial link to your ears. This one, 
from Bose, uses a separate low-frequency power amp. 


highs fired straight into my elbow. My 
add-on tweeters (Pioneer TS-M2) im- 
proved things somewhat. Since 
they’re surface-mount systems, I 
could move the speakers (and the 
highs) out where they could be heard 
and move the apparent sound source 
farther forward where it sounds more 
natural to me. The Pioneers sounded 
great, but moving them too far for- 
ward created a fuzzy stereo image 
caused by identical frequencies com- 
ing from two separate sources. When 
the Pioneers were stolen (my cautions 
against thieves come from experience, 
not paranoia), I tried a new tack: a 
Jensen Triaxial system, with 54-inch 
woofers replacing my old full-range 
Jensen coaxials and surface-mounted 
mid-to-high-frequency units placed 
farther forward where they could be 
heard. 


No perfect system 


There were some problems with 
that, however: Jensen’s mid-to-high 
unit was an awkward size for my car. 
Also, since I mounted the 20-ounce 
speakers near the rear of my doors, I 
worried that momentum might pull 
the heavier speakers out when I 
slammed the door. So I replaced them 
with AFS Kriket 10-ounce woofers 
and flush-mounted tweeters. The les- 
son I've learned: There is no “perfect” 
speaker system for any car. And if 
you're finicky, you may have to exper- 
iment with speaker type and place- 
ment to get the sound you want. 

Naturally, the Jensen and Pioneer 
tweeters aren't the only high-frequen- 
cy add-ons. Visonik's Visam DMT-1, a 
two-way system, is available for sur- 
face or flush mounting, as are Mag- 
num's Satellite piezo tweeter and 
Clarion's two-way SK-105. Fujitsu 
Ten makes a flat, rectangular add-on 
like the Pioneer—the Tenvox 
SSB9B6. And Mitsubishi offers its SB- 
28А tweeters in small, round, stand- 
up packages looking rather like small 
add-on tachometers. 

No matter what type of speaker sys- 


tem you use, some frequencies will be 
reproduced better than others. If it’s 
the highs, for example, the system 
will sound tinny. If it's the lows, it will 
sound too bassy. And if it’s the 
midrange frequencies, your system 
will sound dull, with no brilliance. 
This is where an equalizer comes in. 


Adjustment using equalizers 


Equalizers can cut or boost specific 
frequency bands. By working with 
just five slider controls on the equaliz- 
er in my system I can make the speak- 
ers sound much flatter—equal highs 
and-lows. 

A five-band equalizer like mine (the 
most common type) doesn’t do a per- 
fect job since each band covers two 
octaves. Fine corrections are impossi- 
ble: Cutting down a major peak would 
probably exaggerate a smaller dip 
within the same slider’s range. To get 
the best results I'd need an equalizer 
with narrow bands, each one-third of 
an octave wide. 

Nobody makes anything like that 
for the car, but one approach is Zapco’s 
P.E.Q. equalizer (about $250). It uses 
separate, left- and right-channel ad- 
justments (others use one control for 
both channels) for each of nine 
octave-wide frequency bands—about 
the same degree of adjustment as the 
equalizer in my home system. 

The unit is also designed to be 
swung out of the way after you've 
made your adjustments. It's less of an 
eye-catcher for thieves and less of a 
temptation to passengers who may 
want to "touch up" a control. Jensen's 
EQ400 and EQA3000 have similar, 
swing-away layouts, with the added 
touch of an equalizer bypass switch 
that's accessible even when the con- 
trols are not. The Jensens have only 
five slider controls, but the EQ400 is a 
15-band model. Each band can be 


switched to three different frequency 
ranges. But since each slider covers 
about as broad a frequency range as a 
conventional five-band model, it's re- 
ally just a five-band unit with a differ- 
ence, though a useful one. Audiovox's 
Hi-Comp HCE 750 equalizer has a 
similar, frequency-shift capability, 
though with shorter sliders (making 
small changes a bit more difficult) and 
a more conventional box shape. 

You can get other active-band 
equalizers too: Mobile Audio Develop- 
ment and Jet Sound Labs both make 
10-band models, and Sony makes a 
nine-band. Sparkomatic’s Acousta- 
trac five-band even bends an illumi- 
nated line to provide an actual- 
response graph. Fujitsu Ten’s CA-200 
five-bander has an illuminated red 
line on the panel to show its response, 
while Kenwood’s two equalizers have 
LED's in each slider to show control 
positions at a glance. 

The smallest sliders, of course, are 
those on the tiny, five-band equalizers 
built into the front panels of some in- 
dash stereo units. Fujitsu Ten's EP 
820, Roadstar's RS-2280U, and sever- 
al Panasonic models have such built- 
in equalizers. 

The larger units are great acousti- 
cal aids but are too complex to use as 
casually as you use tone controls. (Set- 
ting them correctly takes time, pa- 
tience, and additional testing equip- 
ment to do it right.) Five-banders 
make great tone controls, but can 
make only limited band corrections. 
But in between are a variety of seven- 
band models from such companies as 
Jet Sounds, Kenwood, Kraco, Ma- 
rantz, Mobile Audio Development 
(maker of the smallest seven-band 
unit, just 1% by 1% by 5% inches), 
Pace/Altus, Royal Sound, and Sanyo. 
And those are just a few. 

Whatever equalizer you get will be 


a compromise between small size and 
precise adjustment. The longer the 
slider'stravel, the more precise will be 
the shades of adjustment you can 
make, but the bigger the equalizer. 


One amp or two? 


There can be several reasons for 
using multiple amps. Some systems 
use separate amplifiers for the front 
and rear speakers. This ensures cor- 
rect power distribution. (The rear 
speakers, which can handle more 
bass, usually get more power.) 

Many systems, however, now use 
multiple amplifiers another way, in a 
technique called biamping. First, an 
electronic crossover—either separate- 
ly housed or part of the in-dash stereo 
unit—divides the frequencies. Then 
one amplifier for the low (and, usual- 
ly, middle) frequencies powers each 
woofer. A second amplifier, for the 
high frequencies, then feeds each 
tweeter. 

The advantage: Amplifier overload 
from low-frequency power require- 
ments can't cause distortion in the 
upper frequencies. And higher har- 
monics, due to bass power demand dis- 
tortion, won't be heard either since 
they won't reach the tweeter and the 
woofer can't reproduce them. 

Does biamping pay? Yes—as part of 
an all-out perfectionist system. The 
biamplified systems I've heard sound- 
ed terrific, but they were top-end sys- 
tems and had more reasons than just 
biamping to sound that way. 

For less elaborate systems, I'm not 
sure. One way to find out would be to 
buy speakers with separate woofer 
and tweeter connections for biamp 
capability. Then borrow an extra am- 
plifier and an electronic crossover to 
see how the system sounds. And there 
is another way to try biamping: Some 

[Continued on page 141] 


Now you can check car stereo specs, too 


In the past, car-stereo manufacturers could make all kinds of 
specification claims by changing the test procedures or 
manipulating the test conditions. Until recently, there were 
no testing standards. In 1976, however, quality-car-stereo 
makers and importers formed an ad hoc committee (now part 
of the Electronics Industries Assn.) to develop common stan- 
dards. The results are now showing on spec sheets. 

So far, the standard covers the most important amplifier 
and FM-tuner characteristics. Interim standards for tape-deck 
performance will be established along with standards being 
setfor home tape decks. The main specifications are amplifier 
power, FM sensitivity, and frequency response. 

Amplifier power has been especially difficult to pin down 
because of all the variables involved. It can be listed as watts 
per (single) channel or total wattage for all channels com- 
bined. It could be rated over its entire frequency range or at 
the highest wattage attained at its most efficient frequency 
point. And it could be rated at an acceptable distortion level of 
one percent (or less) or at 10 percent and higher, making it 
loud but badly distorted. Even the kind of wattage could 
change: Wattage has been listed as continuous power, music 


power (power delivered for brief peaks), or peak power (dou- 
ble the continuous power). 

Under the ad hoc committee's standard, though, the power 
spec must give the minimum continuous watts per channel 
into a stated load, over a specific frequency range, with the 
distortion level used specifically stated. Using these num- 
bers, you can make an accurate comparison between units 
when you buy. 

The second spec, FM sensitivity, must include “monopho- 
nic usable sensitivity." (It'S the least conservative but most 
widely used sensitivity spec in home or car tuners.) But the 
rating must be given in dBf. This is a measurement of signal 
power rather than signal vo/tage. That's because differences 
between car and home antennas make car-tuner voltage- 
sensitivity figures look four times better than they actually 
are. 

The last of the three specs is frequency response. Remem- 
ber that a mere statement of frequency range without speci- 
fying how flat the response is across that range (in dB) is 
meaningless. All frequency-response ratings made under the 
standard will include the dB figure. 


Easy 
squeezers 


— electric staplers and brad guns 


The electrics out-perform 
manual ones and 
spare your hand, too 


By A. J. HAND 


Over the years electricity has re- 
placed muscle power in just about 
every tool in our homes. Flowing elec- 
trons spin our saw blades, twist our 
drill bits, orbit our sandpaper, and jig- 
gle our jigsaws. Now "guns" are driv- 
ing our staples and brads. Do we real- 
ly need a power tool to replace every 
hand tool? Is there really an advan- 
tage to these new electric fastening 
guns? 

Obviously, it takes a lot less muscle 
to pull a trigger switch than it does to 
squeeze the lever on a manual tool. 
But that difference in effort can do 
more for you than spare you an aching 
hand after you've been installing 
insulation all day. The power tools" 
other advantages include: 

© Greater accuracy. Manual sta- 
plers encourage you to apply pressure 
at the heel of the tool because it's eas- 
ier to squeeze the trip lever in that 
position. As a result they tend to skid 
when you're straining to squeeze off a 
fastener at arm's length. 

® More even penetration. You can 
concentrate on keeping pressure on 
the nose of the tool. 

ө Easier in tight spots. The easy 
squeeze of the electrics lets you work 


Electric nail and staple guns make many 
home projects go faster and easier: pan- 
eling, screening, ceiling tile, and smaller 
projects such as picture frames. Clock- 
wise from bottom left are the Arrow ET-50 
stapler, Duo-Fast Paneling Nailer, Duo- 
Fast XE-5018 stapler, Craftsman nailer, 
and another Duo-Fast nailer. 


freely in awkward positions, using 
either hand when the situation re- 
quires it as when installing moldings 
along floors and ceilings. 

@ Everybody can use them. People 
with small hands who can’t manage 
the manual levers will have no trou- 
ble using the electrics. 

That’s the idea behind these tools. 
How well do they work? To find out, I 
tested seven of them: four staplers and 
three brad guns. 


Staple guns 


All four of the staplers I tested 
(Swingline Electric Staple Gun, Ar- 
row ET-50, Craftsman Electric Sta- 
pler, and Duo-Fast XE-5018) perform- 
ed almost flawlessly. In all the work I 
did, none jammed. All drive a range of 
staple sizes from М to %6 inch, includ- 
ing special ceiling-tile staples. That 
means any of these tools can perform 
all standard stapling operations, from 
installing weatherstripping to uphol- 
stery and carpet work. 

Each had enough power to drive a 
%-inch staple (the recommended size 
for hardwoods) into solid oak. Yet 
none had so much power that it drove 
staples through thin fabric. 

All four staplers have safety locks to 
prevent inadvertent firing. That's a 
desirable safety feature since all but 
the Swingline have fairly light trig- 
gers. The Swingline's trigger is far 
less sensitive and is unlikely to be 
tripped by mistake. In fact, it's so stiff 
that it actually tired my trigger finger 
after rapid-firing 30 staples during a 
jamming test. The Arrow, on the other 
hand, has such a light return spring 
that the trigger sometimes fails to 
reset without a little coaxing. These 
two minor problems were the only 
faults I could find with any of the sta- 
plers. 

Which is my favorite? I like the feel 
and handling of the Duo-Fast, Crafts- 
man, and Arrow. They all feel light in 
the hand and tend to recoil, or kick, a 
bit less than the Swingline. The 
Arrow's weak trigger spring is a draw- 
back, though. Since the Sears gun 
costs $10 less than the $34.50 suggest- 
ed list price of the Duo-Fast (which 
seems to be identical except for the 
logo on its housing), the Sears gun 
would be my first choice. 

The Swingline feels slightly clumsi- 
er than the other three guns, but its 
$25 price makes it attractive. I also 
like the built-in staple remover at the 
heel of its sole plate. The Arrow costs 
$31.50. 


Nail guns 

These tools are designed primarily 
for installing paneling, but you can 
use them for any nailing job that calls 
for brads about an inch long. They 
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Gun's power system is seen above with 
half of case removed. Pulse of current 
through the coil (inside metal housing) 
develops a strong magnetic field in coil's 
center. A plunger with a cast-iron core is 


perform well, but not up to the stan- 
dards set by the staple guns. The main 
problem is proper brad penetration. 
The tools have no adjustment to regu- 
late driving power. As a result, brads 
may be perfectly set when you fasten 
plywood-base paneling but may stick 
out a little if the paneling is made of 
hardboard. And if you nail into solid 
hardwood (admittedly a rare occa- 
sion), the nail may stick out as much 
as a half inch. It's easy enough to go 
back over work and finish driving the 
brads, but setting them by hand often 
chips the paint. Then you must touch 
up the heads. 

The Swingline Electric Nailgun 
takes only 1V5-inch brads, while the 
Craftsman and Duo-Fast guns take 
one- and 1¥%-inch sizes. The latter has 
theextra length needed to reach studs 
when paneling over gypsum board. 

The nails used in these guns are 
quite thin and almost headless. To 
drive them effectively, you must keep 
firm pressure on the nose of the tool. If 
you don't, the tool will bounce, and the 
nail will be only partway driven. If 
much more than a third of the nail 
remains above the surface, you'll have 
a difficult time driving it in by hand 
without bending it. It’s better to pull 
out the nail and try again. Despite the 
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POWER AND LOGIC 
CIRCUITS 


accelerated through the middle of the coil 
and strikes the fastener below it. Duo- 
Fast's system strikes the fastener once; 
Swingline's hits twice. Power circuits con- 
vert house current to DC to drive coil. 


thinness of the nails, they hold sur- 
prisingly well—due in part to the 
cement that binds them together in 
strips of 50 for direct loading. 

Each of these guns has a heavy plas- 
tic housing that can withstand abuse. 
Instructions with the Duo-Fast guns 
warn that continuous rapid firing can 
overheat the tool and void the warran- 
ty. Yet I deliberately fired over 100 
nails in less than 30 seconds and 
detected no heat buildup at all. My 
impression is that all the guns are 
well made. 

Which would I rate tops? The Sears 
and Duo-Fast are the easiest to use. 
As with the staple guns, they have a 
light feel and a smoother, lighter trig- 
ger action. They also feature V-shape 
soleplates, which fit neatly into panel- 
ing grooves and the hollows of cover 
moldings. The wider, flat soleplate of 
the Swingline can’t. The V-shape sole 
also makes it somewhat easier to see 
where you're putting your brad. 

As with the staple guns, the Crafts- 
man and Duo-Fast tools seem identi- 
cal, but the Craftsman sells for less: 
$69.50 vs. $83.50. That would make it 
my first choice. But if you're looking 
for a bargain, the Swingline sells for 
$35—about half the price of the other 
guns I tested. йз 


A PICTURE ROUNDUP OF NEW PRODI 


Heliostat 

Don't burn light bulbs: Illumi- 
nate buildings during the day 
with sunlight, says American 
Solar (2116 Center St., Gar- 
den City, Kan. 67846). The 
$4500 heliostat tracks the 
sun, reflecting enough light 
inside to eliminate 40 100- 
watt bulbs, according to the 
company. 


Tiny turbine 

Business jets and other small 
aircraft needn't waste fuel on 
the ground with this 53-Ib. 
gas-turbine auxiliary power 
unit, according to Turbomach 
(San Diego, Calif.). The com- 
pany says Gemini uses one- 
tenth the fuel a main engine 
would burn for ground heat- 
ing or cooling. 
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5 AND DEVELOPMENTS 


87.5-mpg Viking 

А 4050-mile economy race 
from Bellingham, Wash., to 
the nation's capital cost Vik- 
ing IV drivers only $46.75 for 
fuel. The diesel-powered ex- 
perimental vehicle, averaging 
87.5 mpg, topped seven oth- 
er entries. Designers at West- 
ern Washington University 
made Viking one-third of alu- 
minum. 


Light lamp 

Peak 1's small size and 
weight don't dim the gas lan- 
tern's light output, says Cole- 
man. The lantern weighs 30 
oz., is 9% in. high, and pro- 
vides 125 candlepower— 
about equal to a 75-watt 
bulb. It will burn for 2% 
hours on à filling. It's $40 in 
camp-gear stores. 


Cooking control 
Humidity and temperature 
sensors in GE's new micro- 
wave ovens take the guess- 
work out of cooking. With. 
Automatic Cooking Control, 
says GE, most foods can be 
cooked by entering one code 
number from categories 
listed, then pressing “start.” 


Centered seat 

Drivers have lots of elbow 
room in this experimental 
Ford Fiesta. German design- 
ers centered the driver's seat 
for improved forward visibili- 
ty and better side-impact pro- 
tection. The two rear-seat 
passengers have more leg 
room. 


Powered glider has retractable engine 

Fire up the PIK-20's 43-hp engine, and the Finnish-made glider 
can take off and climb to soaring altitude. The engine and 
belt-driven prop are on a pivoted arm and can be hand- 
cranked into stowage when not needed, thus reducing aerody- 
namic drag. To gain altitude or escape bad weather, the en- 
gine is raised and started in flight. The PIK-20 E Il has a 49-ft 
wing span and cruises at 84 mph under power. It's made by 
Eiri, Eino Riihela Ky, Aeronautical Div., Box 107, SF 15101 Lah- 


ti 10, Finland. 


Brazil's Puma 

Both the GTS convertible and 
GTE hardtop versions of the 
Puma from Brazil will be 
available here in 1981. It has 
a fiberglass body, VW 1500 
chassis, and VW 1.6-liter 
four-cylinder engine. Price 
under $11,000. Marketing will 
be concentrated in Texas, the 
Southwest, and California. 


Info center 


What's at the movies? When 
do trains or planes leave? 
Push buttons in this Bonn, 

Germany, information center, 
and answers to these and 

other questions stored in 
computerized "pages" are 
shown on a TV screen. Insert 
a small coin and you get an 
instant printout. 


Cessna Cutlass 


A streamlined fuselage and 
retractable landing gear im- 
prove the fuel efficiency of 
Cessna's newest four-passen- 
ger Cutlass. The plane can 
cruise 829 miles at 161 mph 
on 62 gallons. An improved 
navigation antenna helps 
suppress radio noise. Price: 
$52,400- $62,605. 


IN 
PHOTOGRAPHY 


BY E. Н. ORTNER 


360-degree camera 


From zero to a full-circle 360 
degrees, you can choose any 
picture angle with the Swiss- 
made Alpa Roto camera. A 
motor drive simultaneously 
rotates the camera around its 
central axis and transports 
the film across a slot. Adjust- 
ing slot width controls shut- 
ter speed, offering settings 
from so sec. up to Vis, The 
camera uses 70-mm or 
120/220 film. A 360-deg. shot 
takes 18.7 inches of film. The 
Roto is a reflex camera with 
its viewfinder on the side. Its 
75-mm f/6.8 Rodenstock lens 
has a 30-mm perspective- 
control shift to compensate 
for converging lines. Cost: 
around $6900. Distributor: 
Alpa Photographics of North 
America, Toronto, Canada. 


Pocket flash 


No pocket's too small for the 
2&-by-2-by-1-in. Sunnyboy 
electronic flash, says Osram 
of Germany. It weighs about 
1% oz. (without its AAA cell), 
has a guide number of 12 
with ASA 100 film, and fits in 
any hot shoe. Price: probably 
around $15. 


Electronic Leica 


You can choose your form of 
exposure with the multimode 
Leica R4-MOT SLR: either 
shutter- or aperture-priority 
automatic (you set one, the 
camera chooses the other), 
programmed automatic (the 
camera sets shutter and ap- 
erture), or manual. LED's 
monitor all functions. 


New designs 

for data imprints 
Want to have a permanent 
message on your picture—im- 
printed on the slide or nega- 
tive? Here are three systems, 
all scheduled for introduction 
this year. The Chinon Info- 
Back makes it easy. You 
punch the appropriate keys 
(an audible signal tells you 
when you're getting to the 
25-character limit), snap your 
picture, and press the “print” 
button. A red LED lights up 
to put the data on the film. A. 
mode selector switch lets 
you choose between a 
“memory” position, to im- 
print the same message on 
every picture, or an “imprint” 
position for one-time imprint- 
ing. The Info-Back fits all Chi- 
non SLR's. Introduction to 
U.S.: probably late spring. 
Nikon's MF-12 data back, for 
Nikon FE or FM models, has 
a built-in quartz-crystal clock 
to keep track of year, month, 
day, hour, and minute. The 
back will imprint up to six 
digits on your picture. You 
choose between imprints for 
year, month, and day; and 
for day, hour, and minute. 
The MF-12 back will be avail- 
able this spring. The Olym- 
pus OM-10 Quartz isn't a 
back but an SLR camera with 
а year-month-day-hour- 
minute LCD clock built in, ac- 
curate to the year 2009, says 
the maker. As with the Nikon 
MF-12 back, you choose be- 
tween year-month-day and 
day-hour-minute imprints. 
Like the Olympus OM-10 
camera, the OM-10 Quartz 
has aperture-preferred auto- 
matic exposure. Price: not 
yet set. 


Super 8/snapshot system 


Designed for the amateur, the Agfa Family super 8 system 
includes an easy-to-use camera and tabletop viewer with 
built-in screen. The camera has a fixed-focus f/1.5 lens and a 
single-shot capability besides its normal 18 frames per sec- 
ond. When used for single shots, up to 3200 separate expo- 
sures can be taken and viewed individually (held on the 
screen at full brightness or switched by timer at three-sec- 
ond intervals). The viewer takes reels up to 400 feet, stores 
six 50-ft. reels. Price: not yet set. Introduction: probably this 


spring. 
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IN BOATING 


BY SUSAN RENNER-SMITH 


Buoy catcher 


Even with a clumsy crew, the 
Buoy-Friend eases mooring. 
Its hinged stainless-steel 
shackle and ring fit into a 
boat hook. With mooring line 
attached, you just snap the 
shackle onto the buoy, then 
tug to free the hook. $51. At- 
lantic Importers, Box 213, 
Berkeley Heights, N.J. 07922. 


Slick swiper 

You can swiftly swab up oil 
and gas spills in your engine 

| compartment with the Ma- 

rine Oil Absorber, says 3M. 
The synthetic wiper rag has 
fine strands that attract pe- 
troleum but repel water—so 
it can even be used to clean 
up bilge slicks or oily hulls. 
Price: $3 for a pack of three. 


All-out outboard Satellite watcher 
No motor well’s needed— It's hard to get lost with this 
OMC's new Sea Drive clamps computerized navigator 
right to mid-transom, freeing aboard. The MX 2102 tracks 
cockpit space hogged by oth- Navy satellites instead of 
er power plants. The 2.6-liter stars. You tell it your speed 
two-stroke powerhead is and heading; it tells you your 
completely sealed for trou- position—to within one-tenth 
ble-free operation—even en- of a mile. Such security costs 
gine air flows via a flexible about $10,000. Magnavox, 
duct that encloses all connec- 2829 Maricopa St., Torrance, 
tions. Calif. 90503. 


Two rugged rowers 


Skiff or canoe? The roomy- 
looking craft at left is neither. 
It's a Scanoe, Coleman's 
cross between the two. Like a 
skiff, the beamy (40 in.) craft 
holds lots of gear and can be 
powered either by oars or a 
five-hp engine. Like a canoe, 
the craft has molded-in keels 
(three narrow chines for sta- 
bility instead of one) that 
make it easily maneuverable, 
even when paddled. At 92 
Ibs., the 15-ft. eight-in. poly- 
ethylene craft is light enough 
for two to portage. For extra 
stability, the $400 Scanoe has 
foam-filled bow and stern 
compartments (Coleman Ma- 
rine, 250 N. St. Francis, Wich- 
ita, Kan. 67201). Another 
foam-filled craft, the Oltonar 
Dinghy (bottom) is made of 
tough, laminated plastic. The 
craft has a half-keel hull that 
makes for directional stabili- 
ty, even in choppy open har- 
bors. The classic-looking 8%- 
ft. dinghy has traditional fit- 
tings: mahogany seats and 
trim, and brass hardware. 
Rated for a two-hp engine, 
the 85-Ib. craft costs $1095. 
From Old Town Canoe Co., 
58 Middle St., Old Town, 
Maine 04468. 
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IN TOOLS 


BY PAUL BOLON 


Electronic caliper 
Jocal's digital caliper is accu- 
rate to 0.01 mm or 0.0005 
inch—its LCD display gives 
English or metric units. The 
Swedish-made tool has a 
memory that retains à read- 
ing even if the jaw is 
moved-a handy feature for 
tight corners. Fowler Inc., 66 
Rowe St., Newton, Mass. 


Lathe chisel 


The Diaccurate chisel stops 
cutting when your stock ex- 
actly equals the chisel's in- 
side diameter, so you don't 
waste time remeasuring, 
says the maker. Chisel 
sizes range from % in. 
($13.95) to 1% in. ($21.95). 
Maker: Lemco Tools, Box 
1664, Sedalia, Mo. 65301. 


Plastic winch 
All-plastic Easy Tugger 
weighs just 6% Ibs., yet 
winches up to a half ton. A 
new gear design that meshes 
40 percent of the gears' teeth 
together at all times makes it 
possible, claims Tool Master 
(Box 2190, Boulder, Colo. 
80306). Price: $82.50. 


Driver set 

A fold-out torque bar sup- 
plies extra turning power for 
Vermont American's ratchet 
screw- and nut-driver. The 
set includes sockets; Phillips, 
slotted, and Allen bit 
tension; and Y«in. drive, 
Socket, and 90-degree-offset 
adapters. The ratchet re- 
verses and locks. $28.95. 
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Tool kit 


Twelve often-used tools are 
right at hand in Tool-up. The 
molded-plastic case, which 
measures 18 by 24 inches, 
fits in a drawer or mounts on 
the wall. The $39.95 price in- 
cludes tools. ThoughtForms 
Corp., Box 22616, Cleveland, 
Ohio 44122. 


Nailing helper 

Start and set nails in hard-to- 
reach places with Nailmate. 
Its magnetized driving rod 
has a knurled head to take 
the toughest pounding, says 
Vickroy Mfg. (Rt. 3, Leoma, 
Tenn. 38468). A slot in the 
steel-pipe guide serves as a 
depth gauge. Price: $14.95. 


NNhats New 


IN HOME 
IMPROVEMENT 


BY PAUL BOLON 


Lean-to greenhouse 
Cedar framing, 40 sq. ft. of 
glazing, controls, and two 
fans that blow warm air into 
your house are included in 
the Heatmaker kit. The 10- 
by-12-ft. add-on green- 
house sells for $2285. Maker; 
Habitat Specialty, 123 Elm 
St., So. Deerfield, Mass. 
01373. 


Wall safe 


Safekeeper mounts between 
wall studs or inside cabinets. 
Its heavy double-steel con- 
struction also provides fire 
protection, says Se-Kure Con- 
trols (5685 N. Lincoln Ave., 
Chicago, Ill. 60659). A combi- 
nation lock releases a dead 
bolt. Price: about $50. 
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Heat shield 


Hot Wall's venetian blinds re- 
flect heat and create convec- 
tion currents, claims the mak- 
er, reducing the clearance 
necessary between a stove 
and a combustible surface to 
12 in. From Fisher Stoves, 
1500 Valley River Dr., Box 
10605, Eugene, Ore. 97440. 
It's $325. 


Cabinets 

Grooved oak doors and 
drawer fronts give Tambour 
cabinets a crisp, contempo- 
rary look. Cabinet interiors 
are covered with a matching 
plastic laminate; drawer pulls 
are brass. Maker: Excel 
Wood Products, One Excel 
Plaza, Lakewood, N.J. 08701. 


Security cylinder 
Three rows of pins and a 
cross-shaped key make the 
Papaiz cylinder more difficult 
to pick than a conventional 
lock, claims the maker. The 
Brazilian-made lock sells for 
$37.50. U.S. importer: Mac- 
Adoo Inc., 1545 18th St. 
N.W., Washington, D.C. 
20036. 


| IN 
ELECTRONICS 


BY WILLIAM J. HAWKINS: 


Texas INSTRUMENTS 


Home control 

First Alert’s wireless Com- 
mand Center remotely con- 
trols home lights and appli- 
ances by hour and by day of 
week. Receiving modules at 
each location are self-check- 
ing: A burned-out bulb is re- 
ported to you. Command: 
$100; modules: $15 each. Pit- 
way, 780 McClure, Aurora, lll. 


Hi-fi helper 

Equalizers boost some fre- 
quencies produced by your 
hi-fi speakers, retard others. 
The trick, however, is to do it 
with precision: This Superex 
GEM-7 has four sections per 
channel to separately adjust 
frequency (30 Hz-16 kHz), 
bandwidth (0.16-two oc- 
taves), level (+ 18 dB). $450. 


Mystery music 
Name that tune? You try to 
match familiar songs played 
by this memory-concentra- 
tion game called Melody 
Madness. Literally millions of 
sounds are possible with the 
24-button keyboard. The bat- 
tery-powered game features 
three skill levels. Made by 
GAF, it's $50. 


Two for the wrist 
Sure time is money—but not 
much: $35 buys Texas In- 
strument's black-plastic day/ 
date watch (far left) with 
built-in 24-hour stopwatch, 
dual time zone, and alarm. 
And $70 buys the metal mod- 
el with two alarms, 24-hour 
timer, 12-hour stopwatch, 
and an hourly chime. 


Remote hi-fi 

Don't touch that dial—or tape 
deck, or turntable. Control it 
remotely with Stereomote. 
According to its makers, the 
system works with your ex- 
isting hi-fi gear to give you 
remote control from up to 
nine areas. Price: to $2000. 
Stereomote Inc., 1845 Utica 
Ave., Brooklyn, N.Y. 


Smart sentry 

It's programmable: A key- 
board on the Perim-A-Tron 
wireless burglar alarm lets 
you set specific delay times 
for each remote sensor. 
Three-button code disarms 
unit; dual channels help 
identify an intruder's loca- 
tion. Price: $150. Universal, 
10324 S. Dolfield Rd., Owings 
Mills, Md. 21117. 
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FOR YOUR CAR 


BY ED JACOBS 


High lights 
Bumper-height brake lights 
are normally seen only by 
the car immediately behind 
you. These height-adjustable 
units mount high in your rear 
window to help prevent 
chain-reaction collisions. Hel- 
la, Westfallische Metall In- 
dustries KG, Box 2840, 478 
Lippstadt i.W., W. Germany. 


се 


« 


Pickup organizer 
Do you have tools or other 
items kicking around in your 
full-size domestic pickup or 
van? Cab Caddy is a 20- 
gauge-steel organizer de- 
signed to fit behind the rear 
seat. It's 57 by 5% by 5% 
inches and costs $24.95. Ow- 
ens-Classic, Inc., Box 628, 
Sturgis, Mich. 49091. 


Long-range tanks 
You can boost the range of 
your Mercedes-Benz, Volks- 

wagen, or Oldsmobile diesel 
(shown) with these polyethyl- 
ene auxiliary fuel tanks, 
which are rust- and oxida- 
tion-proof. They're priced 
from $165. Barton Ind., Box 

415, Oakland, Ore. 97462. 


Economy monitor 
You just plug Miser ASA-100 
into your vehicle's cigarette 
lighter and adjust it. The unit 
monitors electrical-system 
demand to sense excessive 
speed or acceleration, and 
alerts you via a warning light 
and buzzer. Dynamic Instru- 
ment Corp., 933 L.I. Motor 
Pkwy., Hauppauge, N.Y. 
11787. Price: $49.95. 


Snug cover 


Instead of being held by 
snaps, Bestop's nylon-rein- 
forced vinyl cover for import- 
ed and domestic pickups is 
secured by Velcro strips 
around the cargo bed for 
easier operation and a tighter 
seal. Bestop Mfg. Co., Inc., 
Box 318, Boulder, Colo. 
80306. Priced from $109.95. 


BS leisure-home plan 


Passive- 


solar 


two-story 


By AL LEES 


Passive solar heating makes sense for a leisure home you'll 
be visiting year-round. You wouldn’t want to invest in a 
major heating plant for limited cold-weather use; ideally 
you'd limit your heater to an efficient wood stove or heat- 
circulating fireplace. A well-designed solar house lets you 
live comfortably with this kind of simple backup heating. 
And it quietly works for you all the time you're absent, 
with no danger of malfunction. 

So we commissioned such a house from well-known solar 
designer Robert Mitchell (see note below). A prototype of 
this house is being built in upstate New York. 

For all its bold contemporary design, this is a straight- 
forward house to erect: It's stick-built with 2x 6’s spaced 24 
inches on center. The broad parapets we show across the 
top of the south face mask a conventionally pitched roof on 
prefab trusses. The rain-gutter system is tucked behind 
the facade to preserve the clean lines. 

The house has 341 sq. ft. of south-facing glass for 1790 
sq. ft. of floor area. There's an expansion space of 473 sq. ft. 
over the garage that has an additional 31.2 sq. ft. of south- 
facing glass. Of all this solar glazing, 83 percent is pro- 
tected from high summer sun by shading devices. To avoid 
overheating, only 64.4 sq. ft. of glass faces west. 

Solar heat is stored in two ways. As the section diagram 
shows, heated air rises to the structure's highest point and 
is pulled down to subfloor storage consisting of six-inch 
concrete blocks laid on their sides so their cores form air 
tunnels. The blocks are dry-laid on Styrofoam insulation, 
and a four-inch slab is poured over them. The rate at which 
the air is blown through is electronically controlled. 

Secondly, the structure itself offers a major storage 
mass- notably in its Sheetrock. The storage-duct fan cre- 
ates enough air movement through the house to involve 
most of the structure in the storage process. Mitchell has 
calculated impressive solar-gain and expected-fuel-saving 
Statistics for nine sample cities, which he'll mail if you 
send him a stamped, self-addressed envelope. ui 


Architect Mitchell is president of Robert Mitchell Solar Sys- 
tems Design, Inc.—a design-and-build firm. During six 
years in the solar-design field the firm has completed over 
70 projects ranging from add-on greenhouses to office 
buildings. Some of these projects received government 
grants, and Mitchell won two of 13 awards in a recent pas- 
sive-design contest sponsored by New York State. 


How to order your plans 


One set of detailed construction drawings, including full 
materials specifications, is $95. Additional sets (for subcontract- 
ing and permit filing) are $20 each, if ordered at the same time. 
Prices include postage. Send checks to Solar Systems Design, 
Inc., RD 3, Box 239, Selkirk, N.Y. 12158. 

Earlier designs in this series are now collected in a 352-page 
full-color book: Popular Science Leisure Homes, $18.95 from Van 
Nostrand Reinhold Co., 135 W. 50 St., New York, N.Y. 10020. 


Section through house (above) shows how low winter rays pen- 
etrate parapets on the south face to warm the interior. As heated 
air rises through the open front space, a fan draws it into central 
stack and forces it into underfloor storage, from which it radiates 
upward for another cycle. In summer, fan is reversed to dump 
heat out top vent, drawing fresh air through windows. 


3 F эсен cmi - PLL ee 
Viewed from opposite end of that shown in color rendering at 
top, prototype construction demonstrates midday shadow lines. 
Note that glazing is kept to a minimum on side walls. Windows 


on back (north) wall are double-glazed and only for light. 
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A testing and labeling 
program makes it easier. 
But you have to know 
what the numbers mean 


By TOM REHBERG 


Mr. Rehberg is the director of engi- 
neering at Superior Fireplace Co. 


The warm glow of a fire crackling ina 
fireplace adds a special dimension to 
any room. But that charming source of 
warmth—both physical and psychic— 
has been attacked in recent years as 
an energy waster. And indeed, many 
fireplaces do waste energy, under 
some conditions. 

The traditional fireplace warms the 
room by radiating heat from the fire to 
other surfaces: walls, furniture, peo- 
ple. It draws combustion air from the 
room—air that most likely was heated 
by your furnace at considerable cost— 
and wafts it up the chimney. Mean- 
while, cold air from outside seeps in 
through cracks and openings in your 
house to replace that air. When out- 
side temperatures are above 30 or 40 
degrees F, a typical radiant fireplace 
can add heat to your house. Below that, 
it probably is a losing proposition. 

As the fire smolders and dies, the 
open radiant fireplace can be a heat 
loser even at warmer outside temper- 
atures. The low fire produces very lit- 
tle heat, but warm room air continues 
to zoom up the chimney—perhaps all 
night unless someone stays up to close 
the damper after the fire dies. 

A fireplace doesn’t have to be a 
wastrel, however. Just about all mak- 
ers of manufactured fireplaces now 
include energy-efficient models in 
their lineups. These are heat-circula- 
ting fireplaces with double-wall steel 
fireboxes that act as heat exchangers. 
They transfer heat by convection as 
well as by radiation. Some also have 
glass doors to isolate the fire from 
heated room air and ducts to bring in 
combustion air from outside. 

Energy-efficient fireplaces can con- 
tribute substantial amounts of heat to 
your house, supplementing your fur- 
nace and perhaps reducing your total 
fuel bill. They are available as zero- 
clearance units, which you can install 
directly on wood floors and against 


Heat-circulating fireplaces, such as the 
Energizers from Superior shown at left, 
heat by convection as well as by radia- 
tion. A double-wall firebox acts as a 
heat exchanger. The air passage must 
be totally isolated from the firebox, or 
the room will fill with smoke. The Ener- 
gizer also uses glass doors to isolate the 
firebox from the room, and gets its 
combustion air from outside. 


framing studs. This type needs no 
masonry surround or foundation, so 
it’s easier and cheaper to install than 
a conventional fireplace. 

Until recently, however, shopping 
for an efficient fireplace was a confus- 
ing matter. Manufacturers made 
widely varied efficiency claims and 
substantiated those claims with dif- 
ferent tests—or none at all. Now the 
Fireplace Institute (a trade associa- 
tion of manufacturers, distributors, 
and dealers) is sponsoring a voluntary 
testing-and-labeling program. Fire- 
places submitted under the program 
are put through uniform tests at 
Auburn University, Auburn, Ala. Re- 
sults are recorded on labels, which are 
placed on the fireplaces (see sample, 
next page). 

The tests evaluate each fireplace at 
three firing rates: high, medium, and 
low. The amount of heat transferred to 
the room (in Btw/hr.) is measured, and 
the efficiency is calculated by dividing 
the energy flow into the room by the 
total energy content of the wood. The 
efficiency is shown as a percentage. 
Finally, the volume of room air 
required for combustion is computed 
and recorded on the label. 

These labels let you fairly compare 
different fireplaces from different 
manufacturers. But unless you under- 
stand the difference between gross 
heat and net heat, they could be mis- 
leading. Gross heat counts all the heat 
delivered to the room by the fireplace, 
but it does not subtract the heat lost 
when warm air is drawn out to sup- 
port combustion. Net heat, on the oth- 
er hand, does consider the energy used 
to warm the cooler air that filters into 
the house to replace escaped room 
air. 

In the calorimeter room at the 
Auburn laboratory where the fire- 
places are tested, the temperature is 
maintained at 70—75 degrees F. So is 
the air supplied to the room. Thus the 
heat output (Btu/hr.) that the tests 
measure is net heat only when outside 
temperatures are 70—75 degrees—not 
exactly fireplace weather. At any oth- 
er outside temperature, it is a mea- 
sure of gross heat. 

Why doesn't the label give net heat 
output over a reasonable range of out- 
Side temperatures? For one thing, 
because the whole subject of outside 
combustion air is a raging controversy 
within the industry. While many 
manufacturers and theoreticians see 
it as a way to boost fireplace efficien- 
cy, others aren't convinced. "What 
happens to combustion efficiency 
when the air being fed to the fire is 20 
below zero?" ask the skeptics. "And 
how much does that cold incoming air 
cool off the heat exchanger?" No one 
can answer those questions with cer- 


tainty yet, but tests to do so are under- 
way at Auburn. 

Meanwhile, the Fireplace Institute 
tests and labels are a compromise 
between the two sides. Gross, not net, 
heat is stated on the label. But anoth- 
er measurement, the amount of room 
air required for combustion (in cubic 
feet per minute), is also taken and 
recorded. A closed fireplace with an 
outside air source will take much less 
room air than an open fireplace with- 
out ducts from outside (though no fire- 
place is airtight). The relative impor- 
tance of the room air consumed, how- 
ever, is left for you to decide. 

If, indeed, outside combustion air is 
an efficiency booster, fireplaces with 
this feature will probably perform 
even better (compared with their 
open-faced rivals) than the Btu/hr. 
and efficiency ratings on the labels 
would suggest. And they'll do so at an 
increasing rate as outside tempera- 
tures drop. 


Shopping for efficiency 


The Auburn tests indicate that the 
efficiency of conventional radiant fire- 
places ranges from —10 to 10 percent. 
Heat-circulating fireplaces with glass 
doors that use outside air sources typ- 
ically range from 10 to 35 percent. To 
understand why the efficiencies vary 
so much, take a closer look at how 
heat-circulating fireplaces work. 
Near the floor, these units have ducts 
through which room air is drawn into 
an air chamber between the double 
walls of the firebox. The air passes 
over the hot steel walls, rises, and 
exits to the room through high ducts 
(see diagram). Some models use fans 
or blowers; others depend on natural 
convection. 

One important design factor affect- 
ing the efficiency is the total heat- 
transfer area. Some have the double- 
wall air chamber on only three sides of 
the firebox; others surround all five 
sides (two side walls, back, top, and 
bottom). Given the same size firebox, 
the one with airflow over more sur- 
faces will transfer more heat to the 
air. Furthermore, some manufactur- 
ers include baffles within the heat 
exchanger to provide a longer path for 
the air to travel. This means the air 
that’s returned to the room will be 
hotter. When shopping, find out how 
many sides of the firebox are sur- 
rounded by the heat exchanger and 
how much, if any, baffling is included. 
If the manufacturers literature 
doesn't tell you, ask your dealer. 

Speeding up airflow through the 
heat exchanger can produce a greater 
volume of heated air, increasing fire- 
place efficiency in another way. Fire- 
places that use blowers or fans on the 

Continued 


air intake tend to be more efficient 
than those that depend only on con- 
vection. 


Fireplace types and sizes 


If you select a fireplace that uses 
outside combustion air, be sure that 
the doors form a reasonably good seal 
around the fireplace opening. If they 
don’t fit well, combustion air will still 
be sucked from the room rather than 
from outside. Some fireplaces come 
with glass doors that are spaced out 
an inch or two from the fireplace. 
These doors may be decorative and 
serve as spark arresters, but they do 
not keep your heated room air from 
going up the chimney. Furthermore, 
installing new glass doors that fit 
snugly against such a fireplace could 
create a safety hazard. Since each fire- 
place is engineered differently, your 
safest course is to buy only the doors 
specified by the manufacturer. And 
they should be UL listed. 

A fireplace that uses outside air for 
combustion should have a convenient 
and effective mechanism to regulate 
the volume of air so that the combus- 
tion rate can be controlled. Multiple 
dampers on intake ducts are superior 
to one. They create insulating dead- 
air spaces when a fire is not burning, 
and reduce condensation and frost 
problems. Also, a minimum area of 
the firebox should be exposed to cold 
incoming air. 

Some heat-circulating fireplaces 
are made to heat only the room they 
are in; others can be ducted to other 
rooms as well, but a little efficiency 
will be lost. To minimize heat losses, 
the duct length should be kept as 
short as possible and sharp bends 
avoided. Wrapping the ducts with 
noncombustible insulation will also 
help (check manufacturer’s instruc- 
tions). A fireplace shouldn’t connect 


with your furnace ducting system 
unless it is specifically made for that 
purpose and instructions detail exact- 
ly how to do it. Local codes must be 
consulted. 

A fireplace that’s too large for the 
space you want to heat will perform 
less efficiently than one properly 
sized. A fireplace that’s too small just 
won't do the job. One way to get a 
rough idea of how large your fireplace 
should be is to extrapolate from the 
Btwhr. output rating of your furnace. 
Divide the room area you want to heat 
by the total area of the house (or as 
much as the furnace was intended to 
heat), and multiply the answer by the 
Btu rating of your furnace. The result 
will give you a very rough estimate of 
the gross Btu/hr. rating the fireplace 
needs to have. But keep in mind that 
many furnaces, particularly older 
ones, are much larger than they 
should be for the size of the house. 
Also remember that the gross Btu rat- 
ing of the fireplace does not consider 
any heat lost from room air used for 
combustion. 

The physical size of the fireplace, as 
well as its Btu output, may be impor- 
tant to you. The size of a fireplace is 
given in terms of its viewing area, not 
the actual size of the firebox. Firebox 
sizes vary greatly. 


Installation considerations 


Zero-clearance designs make in- 
stalling a fireplace much more man- 
ageable for the average do-it-yourself- 
er. But not all models are equally easy 
to install. Generally, one that heats 
only one room will be easier than one 
that is ducted to other rooms. Installa- 
tion ease also varies from one make to 
another, so review the instructions 
before making your decision. 

A fireplace with a low profile (the 
distance between its floor and the 
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point where the chimney attaches) 
will give you more flexibility in rout- 
ing the chimney. That can be critical 
in a room with a low ceiling. Some 
units take up so much vertical space 
that you can't make the necessary 
turns to get the flue pipe out of a sev- 
en-foot basement. Low-profile units 
give you more maneuvering space and 
let you put the opening higher up in 
the wall, should you prefer a raised 
hearth or firewood storage beneath. 

Before you make your fireplace pur- 
chase, it's wise to know what accesso- 
ries and replacement parts are avail- 
able. Glass doors are fragile and will 
occasionally break. Blowers and 
grates may need replacement. 

Beware of buying bits and pieces to 
make up a total fireplace package. 
Manufactured fireplaces are carefully 
engineered systems designed to oper- 
ate at peak efficiency with the intend- 
ed components. By taking a firebox 
from one maker, glass doors from 
another, and blowers from a third, you 
not only compromise the energy effi- 
ciency of the unit; you may also jury- 
rig yourself a safety hazard. Be sure 
the entire unit has safety accredita- 
tion, such as a UL listing. Review and 
compare warranties. 

Finally, consider your ultimate 
plans for the fireplace. Might you one 
day want to burn gas logs instead of 
wood? Do you plan to add glass doors, 
outside combustion-air ducts, and 
heating ducts to other rooms at some 
later date? If you initially install a 
self-contained radiant fireplace, it 
may not be possible to upgrade in the 
future. Some accessories are available 
for some fireplaces, but you can't con- 
vert a conventional radiant fireplace 
to a heat-circulating model. If that's 
what you want in the long run, buying 
a cheaper model today could prove 
economically unwise tomorrow. WE 


How to read the label: (A) Manufacturer 
and model number. (B) Test number: 
Each fireplace is tested at three firing 
rates—test 1 is low fire; test 2, medium 
fire; and test 3, high fire. (C) Wood Ibs./hr.: 
pounds of wood burned per hour during 
each of the three tests. Figures tell you 
how much wood must be burned to 
achieve a particular heat output (Btu/hr., 
next column). If you know your heating 
needs, you can estimate your wood costs 
(a cord of wood weighs about 4000 
pounds). (D) Btu/hr. output: heat output 
into the room at the three firing rates. (E) 
Percent efficiency range: determined by 
dividing the energy output into the room 
by the energy in the wood. (F) CFM room 
air required: volume (in cu. ft./min.) of 
room air consumed. The more room air 
consumed, the less net heat the fireplace 
will produce. The problem becomes more 
critical as outside temperatures fall. 


Solvent 


welding 


simplifies 


plastic plumbing 


Now there’s a solvent 
cement for almost every 
type of plastic pipe 


By RICHARD DAY 
PHOTOS BY THE AUTHOR 


Plastic pipe has become the universal 
problem solver for the do-it-yourself 
plumber. With most code restrictions 
toppling, you can plumb water-sup- 
ply, drain-waste-vent, sewer-septic, or 
irrigation systems with easily cut, 
lightweight thermoplastic pipes and 
fittings. Best of all, most plastic com- 
ponents can be speedily joined with 
solvent cement. 

Solvent welding is just about fool- 
proof. There’s no flame to start a fire 
while the water pressure is off. A saw, 
knife, and brush are the only tools 
needed. 

Plastic pipe used for cold-water sup- 
ply or drainage, including PVC, ABS, 
and polystyrene (often just called sty- 
rene) can be solvent welded. So can 
CPVC (chlorinated PVC), used in hot- 
water systems. A few plastic-pipe 
materials—notably polyethylene, 
polybutylene, and polypropylene, all 
used for chemical-resistant fixture 
traps—are so resistant to solvent 
attack that they must be joined 
mechanically. 

Solvent-welding cement consists of 
plastic filler (of the same material as 
the pipe to be joined) dissolved in a 
mixture of active solvents. The mix 
can be clear or pigmented. The handi- 
est cements come with daubers or 
brushes for easy application. 

To make a solvent-welded joint, 
cement is applied to the pipe end and 
fitting socket, which are immediately 
pushed together. The resulting joint 
can be handled gently within a 


Solvent welding plastic pipes is easier 
and safer than sweat soldering copper 
pipes—especially when plumbing is over- 


minute, take water flow within a half 
hour, and handle full water pressure 
in two hours. A full cure takes about 
24 hours. These time periods vary 
somewhat, depending on tempera- 
ture, humidity, and solvent used. 

During a complete cure, the sol- 
vents evaporate, leaving only pure 
plastic resin, which becomes one with 
pipe and fitting. The joint is actually 
welded with plastic, hence the term 
solvent welding. A solvent-welded 
plastic piping system is joined into one 
continuous fitting from beginning to 
end. No weak spots are left for corro- 
sive attack. 


Solvent-welding tips 


For advice on good do-it-yourself 
solvent welding, I talked to Ken Pep- 


head. Eye protection guards against sol- 
vent drip. Good ventilation is essential for 
working with strong solvent cements. 


per of Genova, Inc. (Davison, Mich.), 
maker of vinyl (thermoplastic) plumb- 
ing products. Pepper, an authority on 
solvent cements, outlined three basic 
steps that will ensure success for the 
home plumber. "First, make sure the 
parts to be joined fit properly; next, 
clean the mating surfaces thoroughly; 
and finally, use ample amounts of a 
quality cement," he advised. 

Plastic plumbing parts are designed 
with an interference fit. This provides 
space for the solvent cement, yet 
leaves no voids when the solvents 
evaporate. Unfortunately, a poor fit 
may be the rule rather than the excep- 
tion. Pipe and fitting dimensions are 
specified by the American Society for 
Testing Materials. Often, the pipe- 

Continued. 


1, Cross section of watertight joint shows 
how solvent cements pipe and fitting into 
one continuous part that's literally welded 
together by the plastic filler in the cement. 
As the fingertip at left of picture indicates, 
the pipe has bottomed out inside the fit- 
ting and has come to rest squarely on the 
flange. This is crucial for a watertight seal. 
To make sure it happens, mark the fitting 
socket's depth on pipe end (inset), and 
check for proper fit. Pipe should be tight 
enough to stay in fitting when turned 
upside down. To make sure system fits 
into alloted space, dry-assemble all cut 
pipes with fittings. 

2. Cutting pipe perfectly straight and 
scraping off plastic curls stuck to pipe end 
are essential steps for a good solvent- 
welded joint. For the best bond, the entire 


only manufacturer reduces the out- 
side diameter and wall thickness of 
his pipe to the smallest prescribed 
ASTM tolerance to ensure that his 
pipe will fit into every manufacturer's 
fittings. The fitting-only maker ex- 
pands his fitting sockets to the larger 
ASTM tolerance so they'll fit over 
every pipemaker's pipe. The result is a 
sloppy fit between the two. And if the 
additional ASTM out-of-round toler- 
ances in pipe and fitting don't happen 
to coincide during assembly, the joint 
may be far too loose for successful sol- 
vent welding. 

The only cure for too loose a joint is 
to find another pipe and fitting with 
an acceptable fit. The best way to do 
that is to buy pipes and fittings of the 
same brand. A sloppy fit is almost 
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inner surface of the socket must contact 
the pipe. An off-square pipe end can 
reduce this vital contact by as much as 20 
percent. Using a special plastic-cutting 
wheel attached to a good pipe cutter as 
shown will ensure straight cuts without a 
miter box. A hacksaw is easier—but only if 
you have a good eye and a light touch. Be 
sure to inspect pipe closely for gouges 
and cracks; cut pipe end if necessary. 

3. Apply an etching primer-cleaner to both 
fitting socket and pipe ends to remove 
joint-spoiling dirt and grease. Etching also 
readies mating surfaces for full solvent 
attack. When cleaning, be sure to avoid 
rubbing off the socket-depth mark on pipe 
end. Piping must be kept dry: Water 
would mix with solvent cements, displac- 
ing plastic-attacking solvents and creating 


unheard of between parts of the same 
brand. Even so, it's good solvent-weld- 
ing practice to test-fit each joint. 

The second essential step is to clean 
the mating parts of the joint. Some 
instructions call for the use of sandpa- 
per or steel wool for this. Ken Pepper 
frowns on this advice. 

"That's what you do in sweat solder- 
ing," he says. "Solvent welding is very 
different." Pepper fears that sanding 
might remove too much material from 
the parts, leaving the joint loose or 
with flat spots. Instead, he recom- 
mends a two-step welding process 
using a cleaner-primer before solvent 
cement (see photos above). 

Pepper also notes that the biggest 
single cause of joint failure is inade- 
quate coating of the joining surfaces 
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leak-prone unwelded spots in the joint. 
Once a joint is welded, water and dirt can't 
hurt it. 

4. Telltale bead of solvent circling assem- 
bled joint shows that enough solvent 
cement has been applied for a secure 
joint. For best results, apply cement liber- 
ally to pipe end, to fitting socket, and 
again to pipe end. This sequence ensures 
that excess cement is squeezed out of the 
joint, where it can be wiped off, and not 
forced down into the pipe bore or fitting, 
where it would impede water flow. After 
applying solvent, join pipe and fitting as 
quickly as possible. Push them together 
with a slight twist to bring the fitting to 
correct alignment and break up any areas 
where cement is thin. Make sure that pipe 
bottoms out. Hold for 20-30 seconds. 


with cement. That's why he advises 
coating the pipe end twice with 
cement (see photo caption above). "It's 
tough to use too much cement," says 
Pepper. "Only when solvent cement 
runs down the inside of the pipe have 
you used too much." 


What about mistakes? 


Warnings to the contrary, you may 
get away with pulling apart a pipe- 
fitting assembly after the joint has 
been doped and assembled. But you'd 
better be quick. In just seconds it will 
be held so tightly that a weight lifter 
couldn't get it out. (You should only try 
a separation on piping used in nonpres- 
surized systems.) If you're successful, 
both the pulled-out pipe and its fitting 
may be used again. But if you fail to 
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pull the joint apart, you'll have ruined 
it in the process. You must then cut 
out the fitting and replace it with 
another one. Two pipe couplings will 
enable you to install the new fitting. 

Suppose you put solvent cement on 
a pipe and fitting, but discover an 
error before joining them? You 
needn’t throw them away. They’re 
still fully usable. Just keep them 
clean until the next use. 

In all cases, be sure to give the used 
pipe a double application of cement to 
get full softening through the aborted 
doping. 


Choosing and using cement 


A solvent-cemented pipe joint is 
tested at conditions that are more 
severe than any of those that will be 
encountered in normal use. The basic 
ASTM test for a solvent-welded CPVC 
joint, for example, calls for the 24- 
hour-cured joint to;be immersed in 
180-degree F water for 30 minutes, 
then pressurized to 521 psi with the 
same hot water. The heat and pres- 
sure are held for at least six minutes 
to simulate 11.2 years of usage at 100 
psi and 180 degrees F. 

A properly welded joint is grossly 
overdesigned. It will stand up to hot- 
water pressures that can burst the fit- 
tings. The joint works continuously 
and indefinitely. Even so, you should 
use a quality solvent cement as insur- 
ance against problems. Trouble is, you 
can't tell a good cement from a poor 
one by looking, smelling, or shaking. 

A quality cement contains plenty of 
highly active plastic-attacking sol- 
vents that soften piping walls. These 
work with sufficient depth and speed 
for good Welding. A good cement is not 
oversaturated with plastic filler. It 
needs unattached solvents to work. 
But it contains enough plastic filler to 
bridge any reasonable gap. A quality 
cement also sets quickly enough to be 
efficient to use. 

Finally, a quality solvent cement 


contains enough spare dissolving 
power to permit its continued use 
after some of the solvents have evapo- 
rated. 

The most active attack solvent in a 
good cement is tetrahydrofuran 
(THF). THF is quite costly, so cheaper 
solvents contain less of it and more of 
such lower-cost solvents as methyl 
ethyl ketone and cyclohexanone. Most 
solvent cements contain all three of 
these solvents in varying degrees. 

Because cost can be so affected by 
the generous use of THF, quality can 
sometimes be judged by price. But you 
can be assured of quality if you buy 
the whole system—pipes, fittings, and 
solvent cements—from the same firm. 
Besides using materials designed to 
work together, you'll have one respon- 
sible organization to deal with should 
you have complaints. Otherwise, one 
manufacturer may blame another’s 
product. 

Another caution: Keep the cement 
can capped as much as practical. 
Screw the cap down snugly or at least 
enough to mesh the threads. The sol- 
vents in all cements evaporate quick- 
ly when exposed to air. That's one of 
the criteria for a good cement. But if 
too much solvent evaporates, there 
may not be enough left to soften a 
joint’s mating surfaces properly. 

Evaporation also makes a cement 
thicken in the can. If a solvent cement 
thickens so it will not pour, get a fresh 
can. Don't try to thin it, even with a 
cleaner-primer: These have different 
formulations. And never mix an old, 
thickened cement with a fresh, prop- 
erly constituted one. Ordinarily, a sol- 
vent cement will keep for a number of 
years if evaporation is prevented. 

Yellowing of solvent cement in the 
can indicates agin’ CPVC cements 
are especially aff . ted. There's no 
problem as long as the solvent will 
pour readily. But if a solvent cement 
turns rusty or dark brown, it's use- 
less. 


Matching plastic plumbing with cement 


There's a cement for almost every kind of 
flexible pipe, and some are versatile 
enough to work with most plastics (see 
chart, above left). But these are often 
more expensive. Consider two factors 
when picking a solvent: attacking power 
and duty (temperature resistance). A sol- 


vent designed to work with ABS—a заве 
with low resistance to solvent attack— 
won't be able to handle PVC pipe. Nor will 
that solvent be able to withstand the high 
temperatures and pressures that a CVPC 
pipe may be subjected to. But a CVPC sol- 
vent could certainly weld ABS. If your 


Temperature also affects solvent 
cements. Most are formulated to work 
best at, or near, room temperature. In 
really hot weather, they tend to dry 
too quickly; in icy temperatures they 
may set too slowly. There are special 
hot- and cold-weather cements, with 
high-temperature limits of about 90 
degrees F and low-temperature limits 
of 40. Even a normal solvent cement 
may be used beyond these limits if 
conditions are allowed for. In hot 
weather, work more quickly. In cold 
weather, allow for more holding and 
curing times. 

When you've finished the last joint 
on a solvent-welded pressurized- 
water-supply system, wait a half hour 
or longer if possible. Then flush water 
through the system without pressur- 
izing it. To do this, make sure that all 
outlets, such as faucets, are fully open. 
Open the main valve slightly to let 
water flow slowly into the new sys- 
tem. As water reaches the lowest out- 
let, it will begin flowing out there. 
Adjust this faucet to a steady trickle. 
Move through the house, adjusting 
each flowing outlet in turn. The trick- 
les of water will dissolve and carry 
away any solvent vapors left within 
the piping system. This trick also ex- 
pedites curing of the cement and helps 
purge the system of tastes and 
odors. 

After 10 minutes of trickling, shut 
the main valve completely for a half 
hour. Reopen it a crack for another 10 
minutes of trickling, then repeat once 
again. 

Finally, pressurize the system by 
fully turning on the main valve. Flush 
out any debris from each faucet by 
opening it fully, then closing it. Don’t 
forget to flush toilets, too. 

If you've followed Ken Pepper's sim- 
ple solvent-welding tips, you need 
never worry about leaks—even if 
you've been less than perfect at it. As 
Pepper says, "A good solvent cement 
is very forgiving." ud 


How much cement you'll need 


*Varies with user and cement type 


project uses two kinds of piping, you 
might find it simpler to use a higher-rated 
cement, despite the added expense. Use 
the table above (right) to estimate how 
much cement to buy. Remember that 
applicators can't be used interchangeably 
with different-size pipes. 


Automotive 
trouble-shooting 


UIZ — match wits with the 
diagnostic champs 


By RAY HILL 


These questions are based on prob- 
lems set up to test the skills of student 
mechanics in state and national Ply- 
mouth Trouble-Shooting Contests. 
Steve Mercaldo, New York automo- 
tive-mechanics instructor, whose stu- 
dents have been highly successful in 
past contests, assisted in the prepara- 
tion of the problems in this quiz. 


Questions 


1 Rough idle 


Your car starts well, 
roughly. 

In an effort to track down the cause, 
you attach a vacuum gauge to the 
intake-manifold vacuum tap. With 
the engine idling, the gauge needle 
vibrates between 15 and 17 inches. 

By momentarily removing each 
spark-plug wire and replacing it while 
the engine is idling, you get an equal 
rpm drop for each cylinder except 
number three. When number-three 
spark-plug wire is removed, rpm 
doesn’t change. (On Ford cars with 
electronic ignition, a power-balance 
check should not be performed this 
way. It may damage the ignition. See 
the shop manual.) 

There is good spark to number- 
three cylinder. Inserting a Phillips 
screwdriver with an insulated handle 
into the spark-plug-wire terminal and 
holding the screwdriver shank a quar- 
ter-inch from a good ground shows a 
series of deep-blue sparks while the 
engine runs. (Again, don’t do this on 
Ford cars with electronic ignition.) 

Installing a new spark plug gapped 


but it idles 


to specifications doesn’t help at all. 

A compression check shows that all 
cylinders are within the specifications 
called for in the shop manual. 

The intake manifold and carburetor 
are tightly mounted. Spraying carbu- 
retor-choke cleaner around the carb 
and intake manifold (where the carb 
bolts to the manifold and where the 
manifold bolts to the engine) causes 
no increase in idle speed. 

There are no vacuum taps in the 
intake-manifold branch to number- 
three cylinder—which rules out a pos- 
sible defect in a vacuum-operated 
component. For example, a vacuum 
leak in a component that was tapped 
in at number three could cause the 
problem. 

You remove the valve cover and 
watch the valve train as the engine 
idles. Everything looks fine. Each 
rocker arm is moving up and down the 
same amount. You can see nothing 
unusual. 

Loosening the exhaust-valve rocker 
arm for number-three cylinder, how- 
ever, smooths out the idle. Now when 
you attach the vacuum gauge to the 
intake manifold, the gauge needle 
remains steady at 20 inches. 

What's wrong? 


2 Transmission-fluid loss 


Lately your car's automatic transmis- 
sion has been requiring excessive 
amounts of transmission fluid. 

In an effort to find out why, you first 
check the transmission modulator. 
Removing the vacuum hose from the 
modulator, you apply 10 inches of vac- 
uum to the modulator with a hand 
pump. The hand-pump gauge holds 
steady at 10 pounds—so the modulator 
isn’t losing vacuum. There is no trans- 
mission fluid visible on or around the 


transmission-modulator vacuum tap. 

A look at the transmission-convert- 
er inspection cover shows fluid leak- 
age in the area around the cover. 

Fluid is not leaking where the 
transmission-dipstick tube fits into 
the transmission housing. 

Transmission cooler lines are tight 
at all their connections. They are not 
cracked or damaged. 

Thinking that maybe the transmis- 
sion-pan gasket is leaking, you install 
a new gasket. But that doesn’t help. 

Removing the inspection cover, you 
find that the back of the torque con- 
verter is wet with fluid. The fluid 
seems to be leaking down the back of 
the converter, dripping down onto the 
converter cover near the bottom of the 
cover, and then dripping out between 
the cover and the converter inspection 
plate. 

What’s causing the fluid loss? 


3 Temp gauge reads hot 


After your car is warmed up, the cool- 
ant-temperature gauge always reads 
hot. The radiator has not boiled over 
yet, but you're afraid it will one day if 
you don't find the cause. 

A coolant-level check indicates the 
proper level in the coolant-recovery 
reservoir. 

Flushing the cooling system and 
refilling with fresh antifreeze and 
water does not solve the problem. 

The fan belt is not glazed and is 
adjusted to spec, and the coolant hoses 
are in good shape. The radiator fan is 
okay, too—no bent or missing blades. 

A pressure test of the radiator pres- 
sure cap indicates it’s in good shape. It 
holds the specified pressure without 
leaking. 

There's no oil in the coolant. 

A pressure test of the cooling sys- 


tem reveals no leaks. The system 
holds the specified pressure. 

Core plugs, water-pump gasket, 
heater hoses, water-pump bearing 
seal, radiator hoses, radiator, cylin- 
der-head-gasket area, heater core, 
thermostat housing, bypass hose—all 
are leak-free. 

You have the cooling system chem- 
ically tested for internal leaks. But 
the dye that’s added to the coolant 
does not change from blue to yellow, 
indicating everything is okay. 

Maybe the water pump is bad inter- 
nally. You remove it for inspection, 
but everything looks good. The impel- 
ler is tight, and isn’t broken or 
worn. 

With the engine warmed up, the 
transmission in park, and the parking 
brake on, you rev the engine up to 
2000 rpm, hold it for five seconds, then 
take your foot off the gas. You go out- 
side and feel the radiator (at the front 
side of the radiator, not on the side of 
the radiator next to the fan—you don’t 
want to lose any fingers). Some areas 
of the radiator core feel cold, others 
are hot. 

What’s the problem? 


4 Rear wheels lock 
during heavy braking 


Your car has a brake system like the 
one shown in the drawing. During 
mild braking, the brakes. work well. 
But during hard braking, the rear 
wheels lock. Annoyed by this, you try 
to find out why. 

First you check the front brakes. 
The calipers aren’t leaking or stick- 
ing. The pads show no signs of unusu- 
al wear. And the brake rotors measure 
to spec. 

All flexible brake lines are in good 
shape. And the rotor grease seals are 
not leaking. 

With the front of the car elevated 
and supported with jack stands, you 
spin each front wheel by hand. When 
a friend depresses the brake pedal, 
each wheel stops instantly. 

Rear brakes check out, too. Both 
drums measure to spec, and neither is 
cracked. Brake shoes are worn evenly 
and do not show any unusual wear 
patterns. 

Wheel cylinders aren't frozen, leak- 
ing, or sticking. There’s no grease or 
dirt on the brake shoes. In general, 
the brake hardware seems fine. 

You jack up the rear of the car and 
support it with jack stands. Then you 
check the axle bearings by trying to 
move the wheel up and down. There is 
no play in either wheel bearing. 

Next you check the power-brake 
unit. With the engine off, you pump 
the brake pedal until it’s hard. Then 
you press your foot on the pedal and 
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start the engine. When the engine 
starts the pedal drops some, indicat- 
ing the power-brake unit is working 
as it should. 

Why are the wheels locking? 


5 Squeaking sound 


Each time you drive away there’s a 
squeaking noise when you first take 
off. It happens when the car begins to 
travel forward, or backward. The 
squeak comes from somewhere in the 
rear, and it’s loudest at low speeds. 

A check of all four wheels indicates 
each is tight. There are no cracks or 
breaks on any wheel. 

Front wheel bearings are well lubri- 
cated. There’s no problem there. 

The rear axle bearings check out 
okay. You jack up one rear wheel and 
prop that side of the car with a jack 
stand. With the transmission in neu- 
tral, the parking brake off, and car 
chocked, you spin the rear wheel. 
There’s no squeaking or rumbling 
noise. You do the same thing to the 


other wheel. Everything’s all right 
there, too. (With a limited-slip differ- 
ential you must elevate both rear 
wheels at the same time. Both wheels 
will turn when you spin either 
wheel.) 

You try driving the car without 
hubcaps on the wheels. That doesn’t 
help. 

The universal joints aren't loose. 
You crawl under the car and try to 
move the universal joint up and down. 
It doesn't move. 

What's causing the squeak? 


6 V8 will not start 


Your engine cranks slowly, but won't 
start. Immediately you suspect the 
battery. A hydrometer check of the 
cells indicates the battery needs 
charging. 

You remove the battery and have it 
charged and load-tested at a local 
garage. The battery is in good shape. 
After reinstalling the battery, you try 
to start the engine. It still cranks 
slowly and won't start. 

You hook a voltmeter across the 
battery posts and check it while a 
friend cranks the engine for a few sec- 
onds. The voltmeter shows seven volts 
during cranking. When your friend 
stops cranking, the voltmeter reads 
12.6 volts. 

You remove number-one cylinder's 
spark-plug wire from its plug, and 
insert a Phillips screwdriver with an 
insulated handle into the terminal 
connector inside the plug wire's boot. 
Holding the insulated handle, you 
position the screwdriver until its met- 
al shaft is about a quarter-inch from a 
good ground. 

When a friend cranks the engine, a 
very weak spark jumps from the 
screwdriver shaft to ground. You 
repeat the same test for the other sev- 
en cylinders. The spark is weak for 
each of them. 

Removing the spark plugs, you find 
that each is gas fouled. 

Perhaps a tuneup is needed. You 
install new secondary ignition wires, 
a new distributor cap, a new rotor, 
new spark plugs gapped to spec, and 
other parts recommended by the shop 
manual for a major tuneup. 

The pickup in the distributor checks 
out fine. And a bench test of the elec- 
tronic-ignition-control module indi- 
cates it's in working order. An ohm- 
meter check indicates the module is 
grounded properly. 

But the engine still doesn't start. 

More out of curiosity than anything 
else, you try to jump-start the engine. 
You attach the booster cables, start 
the other car, let it idle, and turn on 
the ignition switch in your car. To 

Continued. 
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your amazement, the engine starts. 

You unhook the cables, and drive 
the car around the block. It runs very 
well. 

When you get back you leave the 
engine running. Hooking a voltmeter 
across the battery terminals, you get a 
reading of 14.2 volts at about 2000 


rpm. 

You shut off the engine and try to 
restart. It cranks slowly, but will not 
start. 

Attaching an ammeter to the bat- 
tery, you see that current draw is 375 
amps during cranking. 

The engine turns freely, however, 
when you use a breaker bar at the 
damper-pulley bolt to rotate the 
crankshaft. 

Why won't your car start? 


Answers 


1 The hydraulic lifter for the ex- 
haust valve in number-three cylinder 
is not bleeding down, so the exhaust 
valve is staying open. The fix is to 
replace the bad lifter. 

Ifthat's causing the rough idle, why 
did you get a good compression check 
on number-three cylinder? Because at 
cranking speeds the lifters aren't 
pumped up, so the exhaust valve can 
close. 

When removing the lifter, check its 
base where it contacts the camshaft 
lobe. If the bottom of the lifter is con- 
cave, or shows unusual wear, then 
the cam as well as all lifters must 
be replaced. If the bottom of the lifter 
is okay, then just replace that single 
lifter. 

A lifter that is oddly worn at the 
bottom indicates a bad camshaft. Nev- 
er use new lifters with a bad camshaft. 
Don’t install a new camshaft and use 
old lifters with it. 


2 The leak is coming from the trans- 
mission pump’s front seal. The seal 
must be replaced. (See this month’s 
“Taking Care of Your Car” for a 
drawing that shows how you can pin- 
point the location of a transmission 
leak, even though you can’t see where 
the leak is originating.) 


3 The radiator is clogged. It must be 
removed from the car and cleaned by a 
professional radiator repair shop. 
You know this because when you 
felt the radiator core some parts of it 
were cold and others were hot. The 


cold spots indicate some tubes in the 
core are plugged; therefore coolant 
cannot pass through them. 

When you revved up the engine, the 
water pump circulated hot coolant at a 
much greater rate than at idle. No hot 
coolant could flow through the clogged 
areas of the radiator core. The 
increased rate of hot coolant flow with 
the car standing still makes it easier 
to feel the cooler (clogged) spots. 

In the cooling system and radiator 
shown here, the radiator core should 
feel hot at the top, and cooler toward 
the bottom because it is a down-flow 
radiator. (Some radiators are cross- 
flow—coolant flows from side-to-side. 


аа) 


Typical cooling system: Hot water flowing 
through radiator core dissipates much of 
its heat to the atmosphere. A clogged 
radiator core can cause overheating. 


With this type, the core would be 
warmer on one side.) 

As the coolant passes down through 
the many small tubes that make up 
the radiator core, it transfers some of 
its heat through the metal to the 
atmosphere. The fluid gradually cools 
as it reaches the bottom of the radia- 
tor, and is drawn back into the engine 
by the water pump. 


4 The proportioning valve is bad. It 
must be replaced. 

Many cars have a proportioning 
valve in the brake system. Its job is to 
prevent rear-wheel lockup. It does 
this by allowing hydraulic pressure to 
the rear wheels to build up equally 
with hydraulic pressure to the front 
wheels, up to a point. After this prede- 
termined point is reached, line pres- 
sure to the rear wheels is gradually 
reduced. 

If line pressure to all four wheels 
stayed the same during hard braking, 
the rear wheels would lock during any 
panic stop. There are various reasons 
for this. Three primary ones follow: 


Most of a car’s weight is on the front 
wheels, so there is more downward 
force exerted on the roadway by the 
front wheels than by the rear. When 
the brakes are applied, even more 
downward force is brought to bear on 
the front wheels. And the rear brakes 
are self-energizing, which means they 
tend to develop their own braking 
force. 


5 You have a dry universal joint at 
the rear. It must be replaced. 


6 The starter is defective. It’s draw- 
ing too much current from the battery. 
Most V8's will pull in the neighbor- 
hood of 180—200 amps during crank- 
ing. Yours is drawing 375 amps. It 
must be rebuilt or replaced. 

The most common cause of this 
problem is bad bushings, which allow 
the armature to rub against the pole 
piece. This extra friction makes it dif- 
ficult for the starter to turn. 

Because the starter is drawing so 
much current from the battery to 
overcome the friction, the ignition 
coil's primary windings aren't getting 
enough current. The result is a weak 
spark from the secondary. 

Various items point to the starter. 
But the three most outstanding are: 
(1) Cranking voltage is only seven 
volts (normally it should be 9.6 or bet- 
ter); (2) a booster battery hooked to 
your car's battery (which doubles the 
current reservoir your starter can 
draw from) lets the car start easily; 
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and (3) starter draw during cranking 
is 375 amps, yet the engine turns free- 
ly with a breaker bar on the damper 
pulley. 

If you rebuild the starter your- 
self, remember to lubricate the bush- 
ings. Failure to do so will result in 
rapid bushing wear, and another 
starter rebuild will be necessary very 
soon. Шз) 


Brazing 


torches 


focus the flame for 
jobs beyond soldering 


You can braze with 
homeowner torches, but 
which one to use depends 
on the work size 


By A.J. HAND 
PHOTOS BY THE AUTHOR 


No doubt about it. The strongest way 
to join two pieces of metal together is 
by welding. But welding requires the 
kind of skills and equipment most of 
us simply don’t have. 

As a result, when the average 
homeowner is faced with a broken 
bike or barbecue grill, he either pays 
a pro to fix it or throws it out and buys 
another. Either way, it costs money. 

In many cases there is a better, 
cheaper solution: brazing. Brazing is 
sometimes called hard soldering since 
it's a lot like soldering—and not much 
more difficult. Basically, brazing joins 
similar or dissimilar metals by melt- 
ing a nonferrous filler metal (usually 
bronze). Some fillers melt at tempera- 
tures as low as 800—900 degrees F, but 
most melt and flow well only at higher 
temperatures—usually around 1600. 
Asthe filler rod melts, it flows into the 
joint and alloys with the metals being 
joined. This produces a joint that of- 
ten is almost as strong as a weld. 

I have a full set of gas welding 
equipment, but having never mas- 
tered the art of laying a good weld, I 
use the equipment for brazing. What 
kinds of things do I braze? General 
repairs make up the bulk of my appli- 
cations: Fixing lawn chairs, TV an- 
tennas, lawn-mower handles, band- 
saw blades, and auto bodies are good 
examples. But I have also used braz- 
ing for crafts work, such as making 
brass belt buckles, and for creating 
pieces of hardware such as giant 


Brazing temperatures can be reached 
with a one-pound propane bottle, using 


wing nuts, special threaded adapters, 
or extra-long drill bits. 

You can do these same jobs, but 
without the expense of welding equip- 
ment. Many small torches that home- 
owners can easily afford will put out 
enough heat for brazing. To find out 
which ones do the best job, I tested five 
distinct types: propane, Mapp, two 
swirl-combustion versions of these, 
and oxy-propane. Here's what I dis- 
covered: 


Propane 


Since propane burns with a flame 
temperature as high as 3400 degrees 


special tips. With proper filler rods, even 
dissimilar metals can be joined. 


F and typical brazing temperatures 
are around 1600, you'd think you 
could braze with an ordinary propane 
torch. No way. There's a big difference 
between flame temperature and "tar- 
get heat," or the actual temperature a 
torch can apply to your work. In prac- 
tice, a standard propane torch has a 
target heat of about 1100 degrees—not 
quite hot enough for most brazing 
applications. 

The swirl-combustion propane 
torch does produce enough heat to 
braze, however. This model was devel- 
oped by Wingaersheek; it uses a sta- 
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Tips and valves hardly distinguish one 
torch from another; it's what's inside that 
counts. Torches above are (from left to 


tionary rotor inside the tip to swirl the 
air-gas mixture, which is then burned 
inside the torch rather than beyond 
the end of the tip as with standard 
torches. 

The result is a hotter flame and a 
target heat of around 1750 degrees F. 
Using the Spitfire 401, one of Win- 
gaersheek’s homeowner torches, I was 
able to braze steel tubing, %-in. steel 
rods, sheet metal, and other light 
work without difficulty. It sometimes 
takes a minute or more to bring the 
work up to the proper temperature, 
but this torch can do the job as long as 
the work is not too large. 

Don’t expect too much, though. 
When I tried this torch on some heavy 
one-inch-square tubing, it just 
couldn't provide enough heat. Work 
that has a lot of mass can soak up the 
heat faster than the torch can supply 
it. Still, for household repairs and 
crafts work, this torch—about $35 
with fuel, brazing rods, and lighter—is 
a good buy. 


Mapp gas 


Mapp gas is an LP fuel that 
produces more Btu than an equal vol- 
ume of propane. With that greater 
energy potential, the Mapp torch 
about equals the temperature and 
performance of the swirl-combustion 
propane torch. The Mapp torch costs 
about the same, too. 

If you combine the swirl-combus- 
tion principle with Mapp gas, you get 


right): straight propane, swirl-combus- 
tion propane, Mapp gas, swirl-combus- 
tion Mapp gas, and oxygen-propane. 


a further jump in target heat—up to 
about 2400 degrees F. As a result, I 
found that a swirl-combustion Mapp 
torch will heat faster and handle 
somewhat larger work than its pro- 
pane counterpart. 

Some torches, such as the Total LP 
line produced by TurboTorch (Win- 
gaersheek's commercial division) can 
use both propane and Mapp. But the 
hose-and-handpiece torches are 
meant for big 15-pound fuel tanks, not 
the one-pound size homeowners are 
familiar with. Since Mapp costs more 
than twice as much as propane—about 
$4 per one-pound tank vs. $1.75—a 
swirl-combustion propane torch is 
probably a better choice for most. 


Oxy-propane 

BernzOmatic's OX-2500 is a light- 
weight hose-and-handpiece torch that 
does use standard one-pound tanks of 
propane. It also uses pure oxygen in 
the same size tank. Burning propane 
with pure oxygen gives the torch a 
hotter flame and greater versatility. 
In my tests this little torch brazed 
heavier work than all the others (that 
heavy square tubing for example), 
welded light metal, and even cut sheet 
metal and bolts. 

The torch has limitations, though. I 
tried using it to repair the cast-alumi- 
num deck on a rotary mower, for 
example, but it just couldn't cope with 
all that mass. 

The OX-2500 sells for around $33, 


including tanks of fuel and oxygen. 
That puts it in line with the other 
torches I tested. It will cost more to 
operate, however. The oxygen tanks 
last about 20 minutes when brazing, 
and about halfthat long when cutting. 
They cost about $7 each. 


Brazing tips 

No matter which type of torch you 
decide on, a few simple tips will help 
you braze successfully. 

* Make sure your joints fit together 
well. A gap of no more than 0.002 inch 
between parts gives the strongest 
joints. 

® Use steel wool, sandpaper, or a 
file to expose bright clean metal in 
and around the joint. Dirt will inter- 
fere with the flow of the filler rod and 
prevent the alloying action needed for 
strength. 

® Use the proper filler rod and flux. 
You can join a variety of metals by 
brazing, including steel, wrought and 
cast iron, brass, copper, aluminum, 
bronze, and stainless steel. But differ- 
ent metals call for different filler rods. 
Ask your welding-supplies dealer for 
advice if in doubt. 

© Use flux. Most filler rods come 
coated with flux, but I’ve found it a 
good idea to brush some paste flux 
into and around the joint before apply- 
ing heat. This prevents oxides from 
forming on the stock metal as you 
bring the joint up to brazing tempera- 
ture, and helps give good flow. Ask 
your dealer for advice on choosing a 
flux. 

® Apply heat to the joint, not to the 
filler rod. Bring the metal up to a 
bright red with your torch, then let 
the work melt the filler. But don't 
overheat the work. If the rod melts but. 
will not flow, the problem is dirt, not 
insufficient heat. Let the work cool, 
then clean it and try again. Overheat- 
ing will only make the joint more 
porous and possibly warp or crack 
your work. 

© If your torch does not produce 
enough heat for a certain piece of 
work, try building a wall of charcoal - 
around the joint. This often produces 
enough extra heat to get the job 
done. 

After a joint is made, let it cool. 
Then clean off any flux with hot 
water. Residual flux can corrode the 
metal. 

Finally, a few words on safety. 
Work in a well-ventilated spot—fluxes 
and some alloys can produce toxic 
fumes. Keep your work area clear of 
combustibles. I like to work on a sheet 
of asbestos board supported by fire- 
bricks. Wear eye protection. Your gog- 
gles need not be dark unless you use 
an oxygen-fuel torch, but you do need 
protection from possible spatters. BE) 
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E: _ 
Double-shell or superinsulated? 


Double-shell solar [PS, Dec. '79] and super- 
insulated (double wall) houses [PS, Oct. 
'80] appeared almost simultaneously sev- 
eral years ago, and, not unexpectedly, a 
debate has begun about the relative mer- 
its of these new approaches. William A. 
Shurcliff, author and well-known authori- 
ty in the solar field, has just published a 
book that discusses and compares the 
two designs. According to him, up to 1000 
of each of the designs are already built or 
under construction, although data about 
their effectiveness are only beginning to 
become available. 

There is little doubt about the perfor- 
mance of superinsulated houses: They 
function in northern climates with almost 
no auxiliary heating. The only surprise 
about them is the price: The cost of the 
double-wall construction—two 2x4 out- 
side walls set several inches apart-and 
extra insulation is largely offset by elimi- 
nating large furnaces and unneeded duct- 
ing or pipe. The only unusual addition to 
these tightly built structures is an air-to-air 
heat exchanger for circulating fresh air 
into the home [PS, Oct. '80]. This design 
appears so sensible and cost effective 
that it's baffling that it didn't appear 
sooner. 

The double-shell house is a more eye- 
catching structure, with one face virtually 
all glass (usually a solarium or green- 
house). Yet for all its visual appeal, the 
open, glazed area is completely essential 
to the passive solar concept. Air warmed 
in the collecting area is circulated via nat- 
ural convection around the "envelope" to 
the basement or crawl space to store heat 
in loose rock (see drawing). It's this circu- 
lating system and its many potential vari- 
ables that damp Shurcliff's enthusiasm 
for this design. To date, many of these 
houses have performed admirably. But 


since the airflow is difficult to calculate or 
optimize on paper, and detailed on-site. 
studies are only beginning, he thinks indi- 
viduals should be cautious about trying 
an untested model. He also makes the fol- 
lowing points about possible drawbacks 
in double-shell designs: Much of the 
gross volume of the house is given to air 
space for heating, which may make con- 
struction costs higher. Also, the total size 
of the house is limited by the size of the 
collecting area, and rooms may get 
uneven heating. Nevertheless, as Shur- 
cliff notes, many find the design exciting, 
particularly those who yearn for a green- 
house. 

Shurcliff's interesting, thorough book 
Superinsulated Houses and Double-Enve- 
lope Houses costs $12 and is available 
directly from the author, at 19 Appleton, 
Cambridge, Mass. 02138. 


Splitter headache 


After the Woodox, the four-flanged log 
splitter shown below, appeared in “What's 
New in Tools" [PS, Aug. '80], ! got a call 
from Gus Meyer of Pottstown, Pa. He 
told me that he was the inventor and 
patent holder of the tool and that the com- 
pany noted by PS as the maker, Colonial 
Tool of Hohokus, N.J., was marketing and 
selling the tool without his permission. 
Further, he said, he had begun a suit to 
stop Colonial's activities and to collect 
damages. He said he had received com- 


plaints about the Taiwan-made version 
that the company was selling. Robert 
Walsch, sales manager at Colonial Tool, 
verified that the suit had been initiated. 
The company had reached an initial 
agreement with Meyer, he said, but Meyer 
decided not to abide by it soon after Colo- 
nial began production. Colonial is no 
longer selling the Woodox, but Meyer is. 
The American-made version costs $34.95. 
Address: 105 N. Hanover, Pottstown, 
Pa. 19464. Meyer has also entered an 
agreement with a Houston firm, El Patio, 
to market his splitting wedge throughout 
the country. El Patio will sell it under the 
trade name “Split-Rite.”” 


DIY reroofing 


Celotex is offering a test kit for homeown- 
ers who are considering tackling their first 
reroofing job. The kit costs $9.95 and 


includes a 39-page instruction manual, 
directions for estimating materials, a nail 
apron, and sample shingles. By using the 
kit's template and following the 
instructions you can get a quick lesson in 
positioning and cutting the shingles, and 
also see how they'll look on your roof. If 
you decide to go ahead with the job using 
Celotex's special Roof-It-Yourself shin- 
gles, the company will refund the cost of 
the kit. 

The well-illustrated manual explains 
how to handle such difficult areas as 
applying flashing around chimneys and 
laying valleys, and shows you where to 
put each nail. Note that these shingles are 
only for reroofing—they can be used only 
if there is a single layer of old but undam- 
aged shingles on the roof and there are 
no areas missing more than eight or 10 
shingles. 


Craftsman recall 


Sears has announced that a safety hazard 
exists on its 10-inch Motorized Miter Saws 
sold between July 1978 and June 1980. 
The problem occurs when carbide-tip 
blades are substituted for standard steel 
blades. The saw's electric brake stops the 
blade so quickly that carbide blades, with 
their added mass on the rim, spring back 
with enough force to turn the washer and 
locking bolt. Result: A buzz saw loose in 
the shop. 

Three such accidents have been report- 
ed so far. Model numbers of the affected 
saws are 315.23730 and 315.23731. If you 
own one, contact your local Sears or call 
toll free 800-845-4781 to receive a free cor- 
rection kit, which will probably consist of 
a thinner, larger washer and a new bolt. 
Until you get the kit, use only regular steel 
blades. u 


Powered 


rollers 
load a boat 
automatically 


For many boat owners, one of the big- 
gest problems is getting the thing to 
the water. The bigger the boat, the 
harder it is to trailer and transport. 
But Canadian inventor Barry Crate 
claims that his trailer will load and 
unload virtually any size boat with 
the flick of a switch. 

Crate’s invention is a unique pow- 
ered-roller system that, he says, could 
be adapted to many sizes and makes of 
marine trailers to handle boats in a 
wide variety of sizes. The rollers and 
support tubes of the system adjust to 
any angle to accommodate any hull 
shape (see lower photo). For larger 
boats, more rollers would be added, in 
whatever configuration might be 
needed. 

To load a boat, the trailer rolls un- 
der it from bow to stern, lifting the 
boat from its blocking. When power is 
cut off, the rollers lock in place, pre- 


venting the boat from shifting in tran- 
sit. For unloading, the trailer moves 
from stern to bow underneath the 
boat, gently depositing it on its rear 
and front blockings. 

One advantage of Crate’s system, 
he claims, is time. “The boat shown 
[top photo] was unloaded in one 
minute, 45 seconds,” he says. With a 
manually operated winch, a boat this 
size might take 15 minutes to unload. 

Another advantage is the system’s 
compact size. “Most equipment for 
handling boats is limited to yard use 
because of its width and slow operat- 
ing speed,” says Crate. And, unlike a 
winch, which pulls a boat from one fo- 
cal point (the bow eye), the powered 


rollers distribute stress evenly 
along the boat’s hull. 

So far, says Crate, the prototype he 
has built and mounted on an E-Z load- 
er 2000-lb. trailer is working well. 
—Harriet Brown 


Water- 


powered drill 
aids firefighters 


Putting out the fire is often the easy 
part, firefighters say. It’s getting to 
the fire that can be deadly—breaking 
through every conceivable kind of 
barrier amid dangerous gases, smoke, 
heat, explosions, and falling debris. 
Now, a water-powered turbine that 
drives a variety of entry and rescue 
tools may make the firefighter’s job 
easier, Made by Amfire Industries, 
Inc. (Box 24657, Tampa, Fla. 33613), 
the tools operate on the principle that 
water is a safe and reliable power 
source. In fact, they are powered 
exclusively by water pressure from 
the pumper. Some of the benefits of 
water-powered tools: 

® They aren't vulnerable to explo- 
sion. 

@ They generally aren't as fatigu- 
ing or time-consuming to use as man- 
ually operated tools. 

® They're quiet, allowing constant 
voice communication between crew 
members. 


® All of the tools are designed to be 
handled by one firefighter. 

€ Attached to the pumper with a 
12-inch-diameter hose, the tools oper- 
ate efficiently under water pressures 
as low as 100—200 psi, according to 
Amfire. 

@ When the water supply is limit- 
ed, the tools can be adjusted to recir- 
culate used water. 

Amfire offers two water-powered 
tools: a drill and circular saw. Cur- 
rently under development are a recip- 
rocating saw, metal shear, and power 
hammer. 


The Waterdrill (shown above) uses 
water as both a power source and an 
extinguishing agent. Amfire says it 
will quickly bore through almost any- 
thing—roofs, truck trailers, concrete 
walls, ship hulls—with a minimum of 
structural damage. Once through, 
opening a control valve directs water 
through the drill shaft to a sleeve-like 
nozzle, turning the drill into a fire 
extinguisher. Oxygen-free entry pre- 
vents dangerous backdrafts and keeps 
the firefighter shielded behind the 
structure he has just penetrated.— 
K. Emily Hutta 


Buyer's Guide 


100 pages of car stereos, personal 
computers, home mini-stereos, 
portables, telephones, accessories, 
and much more. 

Industry's most quoted and 
prestigious publication. 

Plus important shopping informa- 
tion and discount prices on hun- 
dreds of products. 
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Nation's largest and most 
respected car stereo specialist 
13 tol-free WATS order and 
assistance lines 

Same day shipping and overnight 


delivery on Federal Express orders 
Nationwide Installer Service 
Installation and Satisfaction 
Guarantees 
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Master Card and VISA 
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Your FREE Catalog 


Use the coupon below or call toll-free: 


Tce 
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TAKING CARE OF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 


Science, 380 Madison Ave., New York, N.Y. 10017, 


We'll pay you $25 


if we use it. If two or more readers send in the same usable tip, the one 


By RAY HILL 


with the 


rliest postmark will be chosen. Sorry, but tips can't be returned. 


Bench-bleeding a new master cylinder 


A new master cylinder should be bled 
before it's installed. If this isn't done, you 
can spend hours trying to bleed the brake 
system later. Clamp the master cylinder in 
a vise. Fill it with brake fluid and put the 
cap on loosely. Push the piston in. (If a rod 
Sticks out, push against the rod. If not, use 
a Phillips screwdriver to push the piston.) 
Cover the two brake-line holes with your 


A limited-slip differential (such as GM's 
Posi-Traction) can be handy when driving 


in snow, mud, and other slippery 
conditions. How do you know if a car has a 
limited-slip rear end? To find out, elevate 
onerear wheel and place the axle housing 
on a jack stand. Put the transmission in 
neutral, and be sure the parking brake is. 
off. Rotate the wheel. If the wheel spins 
easily, the car has a standard differential. 
If the wheel is hard to turn, the rear has a 
limited-slip differential. 


fingers and let the piston retract. Repeat 
this procedure until fluid comes out the 
holes. Connect the brake lines loosely, 
have a friend push the pedal to the floor, 
and hold the pedal there while you tighten 
the lines. Now bleed the brakes normally, 
starting with the wheel farthest away from 
the master cylinder. Use new brake fluid 
of a type approved by the car maker. 


Checking a water-pump bearing 


Here's an easy way to tell if a water-pump. 
bearing is going bad in a non-transverse 
engine. Grasp the fan blades (with the 
engine off, of course) and wiggle them 
front to back. Watch the water-pump pul- 
ley. It should not move. If it does, the bear- 
ing is going bad. With a clutch-type fan, 
there will be slight movement in the fan- 
clutch mechanism. Don't mistake this for 
movement of the water-pump pulley. 
Watch the pump pulley and you won't be 
fooled by the clutch. 


About brake-shoe retainers 


To remove many types of brake shoes, 
you must first remove а retainer/hold- 
down spring assembly. You can buy a tool 
that lets you do the job quickly, but pliers 
work almost as well. Grasp the retainer 
with the pliers, push in, and rotate. Now 
release the retainer, and its spring will 
push it off. To reinstall, simply reverse the 
removal procedure. 


Tracking down leaks 


Got a leak in the torque-converter area? 
Engine oil on the flex plate means a bad 
crankshaft seal. Transmission fluid at the 
bottom of the torque converter can mean 
a drain-plug leak—or a leak at one of the 
studs that hold the converter to the flex 
plate. A leak down the inside of the con- 
verter cover can mean a leak at transmis- 
sion-pump bolts or gasket. And a leak 
down the backside ofthe torque converter 
can be caused by a bad transmission seal 
(leaking seals must be replaced). 


Train 
FAST 


at Home! 


If you enjoy fixing things, you're a “natural” 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 


COLLECT CASH PROFITS ALMOST AT ONCE! 


You're “їп business" ready to make $5 to 
$10 an hour a few days after you begin 
Belsaw's shortcut training. Easy, illustrated 
lessons complete with ALL practice equip- 
ment PLUS 


Ф ALL TOOLS YOURS TO KEEP 

KEY MACHINE YOURS TO KEEP 
EXPERT PERSONAL ASSISTANCE 
BUSINESS-BUILDING HELP 
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ur training. 
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do it anybody can. 
Glen Johnson, 
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Kansas City, Mo. 64111 
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a financial success 
cksmith, thanks to 
Besides, the 


Larned, Kan. 


Make Up to $10 an Hour—even while learning! 


Be a LOCKSMITH! 


enable you to get your share of this always- 
Profitable business. Hundreds we've trained 
are doing it. So can YOU. 


MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 
ing spare time—or in your own full-time 
business. Ideal for retirement—good jobs, too. 
азал INSTITUTE, ты pee Bldg. 
Kansas City, Mo. 6: 
Accredited Member NHSC, 


N. Hunt, Wilmington, Del,—"l make $50 а 
week extra,” 


R. Davis, St, Louis, Мо, 
Saturday. 
Ed Boyle, Pittsburgh, 

1" 


“I cleared $110 last 
My business going 
bigger quarte 


AIL THIS COUPON „ NO SALESMAN WILL CALL 
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ED THREE PHASE POWER 


d [SER allows you to.operate three шү 
phase motors % thru 7% horsepower from 220 

Vok баре phase power sourcen lugged — hear $59" 
duty: — patented unit built to give many years of 

tory service. Satisfied users workdw Ө 
w literature furnished on request. Telphone 30 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland. Fla. 32751 
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Be a Chimney 
Sweep-and say 


goodbye t0 a 
the rat race A 


Set your own hours, be your own boss. Our 
ا‎ gives you a quick way to BIG 


оште fed up with 9-to-5 drudgery and low pay 
m you're searching for a profitable sparetime 
opportunity, get the lacts now on how you can 
an maie tne per week as а 
professional Chim 


А booming business 
Thanks to soaring oil and gas prices, millions 
more homeowners are heating with wood. But 
wood smoke leaves flammable creosote deposits 
that can cause dangerous chimney fires. So the 
demand for regular chimney cleaning has never 
been greater. 
With the August West System you can clean the 
average chimney in 1 hour: the typical fee is $45. 
Our revolutiona stem is fast, efficient, 
deanar and asier then kc fashioned ways. You 
often clean from below, working indoors. 
Ask for FREE Booklet 
Call or write for free fact booklet, true success 
stories and full details. No obligation. 


Call Free: 


Ask for “The August West Story” 


August West Systems, Inc. 
Box 603 - Dept. 2240 Westport, CT 06880 


Electro-osmosis 
wrings water 


out of clay 


Ceramicist Ron du Bois had a prob- 
lem: His large clay projects took five 
to six days to stiffen, and uneven dry- 
ing sometimes caused cracks. The 
water in the clay—up to 25 percent of 
the weight—simply took a long time to 
evaporate, and it took a lot of gas for 
the final kiln drying, too. Du Bois took 
his problem to Dr. Herb Pohl, a phys- 
icist and colleague at Oklahoma State 
University, and together they devel- 
oped a drying process that not only 
works for clay, but may have energy- 
saving applications in other fields, as 
well. 

Pohl and du Bois placed moist clay 
samples between wire grids and con- 
nected a 35-V DC power source to 
them. When the power was turned on, 
a pool of water formed under the bot- 
tom, negative electrode in two 
minutes, and the clay became as stiff 
as leather. Measuring the amount of 
water from several samples, Pohl cal- 
culated that about 100 molecules of 
water were drawn off for each positive 
ion passing through the clay. He 
explains this surprising effect by 
pointing out that water dissociates, or 
dissolves, positive ions—potassium, 
sodium, and calcium—from the clay, 
while the negative ions remain fixed 
in the clay matrix. In the electric field, 
the metallic ions migrate toward the 
negative electrode and thereby create 
an osmotic effect: The water in the 
clay is drawn toward the solution with 
a higher concentration of free dissoci- 
ated ions. 

Pohl believes that the drying pro- 
cess that he calls electro-osmosis 
has obvious potential in manufactur- 
ing processes that use clay—high-volt- 
age insulators, electrical components, 
and, of course, pottery and china. But 
it may also be valuable for products 
that have a composition similar to 
clay and that are usually dried by 
costly heating. 

In ceramics, electro-osmosis re- 
duces the cracks and checks that 
develop in air-drying, and the extrac- 
tion process will probably also reduce 
the gas or electricity necessary to 
bake the clay free of water prior to 
final kiln firing. 

Is it safe? Wet clay has a resistivity 
of about 1000 ohms/cm, so in typical 
applications only a few milliamperes 
are flowing through the clay. Pohl 
cautions that voltages over 60 V or 


CLAY CLAY 
PARTICLE PARTICLE 


Electric field in wet clay attracts positive 
ions to negative electrode; water follows 
concentration of ions. Negative ions re- 
main fixed in clay. 


Electro-osmosis can pull water up and out 
of clay. On potter's wheel above, negative 
grid rests on wet rag over clay. Water is 
collected at top; base dries first. 


high-amperage sources are danger- 
ous, but there is little danger in work- 
ing below these limits. Obviously it’s 
always best to stay clear of the elec- 
trodes and clay when any current is 
on. Pohl says that the process electro- 
lyzes very little water into hydrogen 
and oxygen—not enough to present a 
danger.—Paul Bolon 


One-armed monster 


[Continued from page 84] 


kilowatt-hours of electricity. That 
could meet all the energy needs— 
including heat—of 350 homes. In a 
year, it could save 31,000 barrels of 
fuel oil from being burned at a ther- 
mal power plant. 


Bremerhaven model 


The more modest, but still hefty, rig 
that Voith is now building at Bremer- 
haven has a 162-foot-tall steel tower 
and a 79-foot blade turning at 44 rpm. 
A 23-foot-long pod houses the step-up 
gearbox and generator. Output will be 
370 kW. 

The one-third scale relates only to 
turbine size and height, not to power 
output, which is far smaller. That’s 
because energy taken from the wind 
increases with the cube of the velocity, 
which rises with height above the 
ground. In addition, energy conver- 
sion is proportional to the square of 
the rotor diameter. Thus a large tur- 
bine extracts much more mechanical 
power from a given wind speed—and 
cuts energy costs. But the technical 
hurdle is getting very long blades to 
withstand the tremendous loading 
that results from their very size. 

MBB's blade design and manufac- 
ture are also drawn from its expertise 
with helicopters. Meggle and his team 
have evolved an all-plastic construc- 
tion that is both light and immensely 
strong, and has great resistance to 
fatigue stress. "The aerofoil blade is 
molded in two mating halves, each 
with a wall thickness of only 0.3 inch," 
he told me. "The walls have a central 
core of resin-impregnated carbon fiber 
[CRP], which handles bending loads. 
This is covered on both sides with a 
fiberglass skin for torsional stiff- 
ness." 

During assembly of the two shells, 
the void in the forward two-thirds 
behind the blade's leading edge is 
filled with polyvinyl chloride (PVC) 
foam blocks to give the envelope 
dynamic stability. Backing this filling 
is a full-length spar of Yo-in.-thick 
fiberglass joined to the opposed inner 
skins. This adds more torsional 
strength and counters centrifugal 
forces. Behind that, in the rear sec- 
tion, is only empty space. 

With this design MBB has produced 
a 79-foot-long blade weighing a mere 
1.4 tons. This compares with five tons 
for the Danish 89-footer, also a com- 
posite structure. 

Growian is a downwind machine, so 
no tail fin is needed to head the prop 
into the wind, and there's no risk of 
flapping blades hitting the tower guy 
wires. One drawback with this layout 
is a small loss of power caused by wind 


“shadow” and turbulence between the 
tower and passing blade. “We don’t 
expect much trouble,” says Meggle. 
“Our circular tower at Bremerhaven 
is barely five feet in diameter, much 
less than maximum blade width.” 


Auto control spells efficiency 


The turbine drives an 800-kVa AC 
generator through a step-up gearbox, 
and voltage is held constant through a 
wide range of wind speeds. A sophisti- 
cated electronic system controls exci- 
tation current for the generator, vary- 
ing it according to a fixed reference 
value to maintain steady electrical 
output. 

Blade pitch is automatically 
changed to get the maximum power 
from the wind at all times, and the 
blade is feathered when wind velocity 
gets too high. A probe on top of the 
windmill pod senses wind direction 
and speed. It controls a yaw-drive 
motor that heads the 28-ton equip- 
ment capsule into the wind. 

Growian I, which should be running 
by mid-1981, will test the soundness 
and efficiency of the unique single- 
blade design. If all works out accord- 
ing to calculation, Growian II will be 
built soon. 

Experts from Boeing, General Elec- 
tric, NASA, and other big U.S. organi- 
zations are keeping tabs on the pio- 
neering single-blade project. I leafed 
through technical documents and bro- 
chures from a dozen such leaders in 
the field that are stacked high in Meg- 
gle’s office. He has a steady stream of 
American and European visitors, and 
detailed information on rival wind- 
turbine designs is freely exchanged. 
"They're all very interested in our 
concept, he said. "We have few 
secrets." 

There are still many unknowns, 
Meggle admits. Energy-conversion ef- 
ficiency is the big question. Can elec- 
tricity cost per kilowatt hour be 
brought down to an oil-competitive 
figure? Then what about noise? Tip 
speed of the extra-long blade will be 
unusually high. There are also ques- 
tions about the reliability of the huge 
windmill and its safety in high winds. 

МВВ” Dr. Meggle is looking ahead 
eagerly to the first trials of Growian I 
this summer, and is pretty confident 
they're onto a winner. The German 
government must think so, too. The 
Federal Ministry of Research and 
"Technology is backing the scheme 
heavily with cash. [п] 


FOR FURTHER READING 


“Winners or Losers? Energy Experts Evaluate 13 Wind 
Machines.” PS, Sept. 


Original 
Velveteen 


The lightweight Air Bed offers a revolutionary sleeping 
experience. Gently, but firmly supports you with 100% air. 
Features air coil construction with multiple controlled 
chambers that hold your body evenly and independently. 

Turns any room into a guest room. The ideal portable 
bed for holiday and vacation visitors...and it stores easily. 

Take it camping, in your van, on your boat, in your sum- 
mer home; sunbathe and float on it! 

Available in twin, double, queen and king sizes. Inflates. 
in minutes with most air pumps or cannister vacuum. 
(High-power air pump available—optional.) Made of sturdy 
20 gauge poly vinyl, cleans with soap and water. Repair kit 
and pump adapter included. 

Don't be mislead by imitations. Insist on the original. 
red velveteen The Air Bed. 10-day Free Trial. If not 
satisfied, return it within 10 days for refund. Order now! 


CREDITCARD ORDERS Nevada Residents Call 
CALL TOLL FREE 800-648-5600 " "355525710 
OPERATOR NO. 48, 24 HOURS A DAY, 7 DAYS A WEEK 
790 Maple Lane, Bensenville, Illinois 60106 


A Revolutionary Sleeping Experience 


AirCoil Construction 
Please send me the following AIR BEDS T 
O Twin Size 


(Item 2339) 
D Double Size (Item 2354) 
O Queen Size (item 2360) 
| û King size (Item 2374) 
Add $4.98 per bed for shipping and insurance. 
| = AC Air Pump (tem 0004) $29. 

| © 2 Pump. 12volts-tem 0006) $29. 
Minois Residents include 5 4% 
O.Enclosed O Chai 
je () AmericanExpress C Carte 
£] Diners Club. Blanche 
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Contemporary Marketing, In 
790 Maple. Lane, Bensenville, iL60106 
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LOW COST HEATER 


Burns over 24 hrs. on low setting 

No more middle-of-the-night stokings 
Pays for itself in weeks 

Engineered to prevent drum burn-out 


= OUR 24th YEAR 
Sotz Corporation, 13639 Station Rd., Columbia Station, OH 44028 


Betore you spend 5500 to $600 on a wood 
heater. try the Sotz Heater КИ for under S60... at 
our risk. if (within one year) you don't agree it 
out performs any wood heater money can buy, 
or (within IO years) if the kit cracks, warps, or 
burns up. your money wil be refunded, including 
shipping charges, 

Kit converts a 55 gallon drum (not supplied) in- 
to о high capacity wood burner. Features large 
11%” square door opening. cam-lock door catch, 
and spark-proof design. Patented internal draft 
channel. draft control, and airtight design allow 
Controlled. efficient neat, while limiting metal 
temperatures of barrel, to prevent burnup Use of 
drofi control allows you to heat large or small 
areas. Basement installation heats your entire 
home. Great for your garage, workshop, or cabin. 
Top drum squeezes 60% more ВТУ from heat 
normally lost up the chimney. Heavy steel kit bolts 
together quick and easy. 

Thousands in use by US. Army, Navy, Depts. of 
Nat. Resources, Agriculture, Federal, state опа 
local government agencies. Assembled heater 
tested to UL specs. Member ВВВ. 

Price delivered to your door Bottom kit $38.95 
Top Kit $20.95. Master card - Visa welcomed. 


Free info about 15-30 gal. drum kits. heating 
water. drying wood. fireplace to wood stove and 
much, much more 


Choosing 
plywood 


What you should know 


to buy wisely 


Plywood panels are great 
for most home projects— 
if you buy the right type 


By AL LEES 


The plywood industry celebrated its 
Diamond Jubilee in 1980. Yes, ply- 
wood's been around since 1905—but 
not the sophisticated, special-purpose 
panels we know today. In recent 
years, plywood's come into its own as a 
quality construction material with 
unique attributes making it superior 
to lumber for many uses. 

But its applications have broadened 
so much that you can't just walk into a 
yard and ask for a %-in. sheet any 
longer. To be sure you're getting the 
right panel for your project, you must 
specify by face veneer and glue type. 

The tables on these two pages can't 
cover every type of plywood made 
today, but the panels listed are the 
ones your yard is most likely to stock. 
And the most pertinent of the data 
shown for each will be translated into 
a grade-trademark stamped on the 
panel's back face or edge. Learning 
how to read this grade stamp is now 
more important than ever. 

At no time is this more critical than 
when you plan to enter your project in 
the annual PS/APA Plywood Project 
Contest. (The latest competition was 
announced in the November issue. 
The rules and entry coupon will be 
reprinted in next month's issue. Entry 
deadline is March 2.) Since the Amer- 
ican Plywood Assn.—representing the 
major U.S. mills producing softwood 
panels—puts up the prize money and 
administers the industry's most re- 
spected grading system, APA can get 
a little sticky about an entry that's 


GRADE 
(EXTERIOR) USES 
AA Outdoor, where appearance of both sides is impor- 
tant. 
AB Alternate for A-A, where appearance of one side is 
less important. Face is finish grade. 
AC Soffits, fences, base for coatings. 
BC For utility uses such as farm buildings, some kinds 
of fences, etc., base for coatings. 
303® Siding Panels with variety of surface texture and grooving 
patterns. For siding, fences, paneling, screens, etc. 
T1118 Special 303 panel with grooves 1/4” deep, 3/8” 
wide. Available unsanded, textured, or MDO surface. 
CC с с с Excellent base for tile and linoleum, backing for wall 
(Plugged) Plugged coverings, high-performance coatings. 
сс с с с Unsanded, for backing and rough construction ex- 
posed to weather. 
B-B Plyform B B с Concrete forms. Re-use until wood literally wears out. 
моо Вогс с Medium Density Overlay. Ideal base for paint; for 
siding, built-ins, signs, displays. 
ноо AorB А ог В | C-Plugged | High Density Overlay. Hard surface; no paint needed. 
or For concrete forms, cabinets, counter tops, tanks. 


GRADE 
(INTERIOR) 

АА Cabinet doors, built-ins, furniture where both sides 
will show. 1 

MB Alternate of А-А. Face is finish grade, back is solid 
and smooth. 

AD Finish grade face for paneling, built-ins, backing. 

BD Utility grade. For backing, cabinet sides, etc. 

CD Sheathing and structural uses such as temporary 


enclosures, subfloor. Unsanded. 


UNDERLAYMENT | C-Plugged 


For underlayment or combination subfloor-underlay- 
ment under tile, carpeting. 


built from the wrong type of plywood 
panel. 

In the years I've been judging this 
contest, Гуе seen at least a hundred 
worthy contenders disqualified be- 
cause the entrant had fudged on iden- 


tifying his or her panel type—or had 
submitted photos plainly showing a 
piece of furniture built of birch-veneer 
plywood installed. 

Now, there's nothing wrong with 
birch—or with any of the other cabi- 


‘SPECIFIC GRADES AND THICKNESSES MAY BE IN LOCALLY LIMITED SUPPLY. 
‘SPECIFYING. 


SEE YOUR DEALER BEFORE 


net-grade panels made with hardwood 
face veneers. But manufacturers of 
such panels have their own associa- 


tion. It’s Hardwood Plywood Mfrs. 
Ber stion (| Description and Most Common Uses м — Assn. (HPMA), Box 2789, Reston, Va. 
22090. They've just published a new 
IN-N, N-A Cabinet quality. For natural finish furniture, NA Б edition of their directory of major 
INT-APA Pam RACES, Se Mc onde $* hardwood plywood and veneer manu- 
H ша i B 
N-D-INT-APA |For natural finish paneling. Special order item. facturers, and if you Tem heavy user of 
hardwood ply, you may want to send 
|l WEAK. erige теч ч а за | them $2 for a copy. Hardwood-faced 
[suitable for painting. panels, however, cannot qualify for 
ABINT-APA Ust Where appearance of one side ie tost impor m the contest we co-sponsor with APA, 
since that’s a competition specifically 
Ao irapa esent vtta o hating ө а зт [из sm ya | intended to stimulate fresh ideas for 
iors, flow racks. 7 и ы using softwood ply panels. 
EA [Univ panel with two solid sides. Permits cir om m p BAD stamps shown st the bor 
T ا‎ m of this page appear only on soft- 
so INT-APA “of ыйл. тебу crewing, | B | o | О | 1/6 зв |u2|ss (за! wood plywood—mostly fir, pine, and 
егег Боми рио cedar. The stamp means the panel has 
DECORATIVE|Rovgh sawn, brushed, grooved, or striated | C been checked by APA mill inspectors 
PANELS- APA [tacet For paneling, interior accent wells, built | or | D | D s716 | 3/8 |1/2 (5/8 to ensure quality. It tells you what 
Hardboard face on both sides. For counter c grade of veneer is used on both 
(ТАРА (oer, Shelving, cabinet doors, flooring, Faces [4 2 5 13/4! exposed faces, and whether the panel 
is intended for use indoors or out. For 
AA el an outdoor project, always choose an 
EXT-APA commer „ке ра 3/8 1/2 5/8 3/4 exterior grade. You'll get fully water- 
= = : li proof gluelines that ensure against 
Bari —_|importenc, “ns reae of one iem a |с |в ve |38 |V2/5? |74 | delamination. Also, take special care 
to fill, prime, and seal any edges that 
3/8 |12 5/8 |34| аге exposed to weather (this would 
{|_| {| | | | apply especially to edges in contact 
Utility panel with solid faces, E with damp earth or patios, such as the 
бйлу sensi Ter Term service nd work bull base of a piece of plywood furniture). 
EST B orien ee prep зв Гуе seen unsealed edge laminations 
{terior coatings for walls, roofs. i | | | | | | rot away in a few years when sub- 
High Density Overlay plywood. Has a nard, jected to wet-and-dry cycles. 
EX APA E sion re cd eee D "us mmp If both sides of the panel will show, 
im Density Overlay with smooth, opaque, [7] choose A-B Exterior. If only one face 
моо Y опе or both panel faces в sm|uz|ss|ya| Wi show, use A-C. Utility grades are 
EXT-APA doar applications lays с okay for doghouses and storage sheds; 
a ——4 doc ask for B-B or B-C Exterior. The most 
iment such paintable surface—indoors or out—is 
SIDING Sane grooves Зө ед, rushed, cle ara |2 |578 1 
EXT-APA gts а inde ana [pm od Sud | ® on MDO panels. Because the face is 
ппен on erede H heat-fused with a resin-treated fiber 
тзлт Ste" wige, аркы d ore oe One wees | С |с | e el ale surface, MDO avoids the checks that 
EXT-APA ортол їз” үс ao can appear on other plywood surfaces. 
PLYRON Hardboard faces both sides, tempered, smooth с wai|sm|w.| Less common grades, such as A-A 
EXT-APA lor screened. Exterior or Marine, can be special- 
Ideal for beat mulls M РА ordered through your dealer. 
MARINE [sructon. Subject to в | or | va 3/8 |1/2 |578 |34 For indoor projects where both sides 
[gaps and number of face repairs. Also avai B f É 
With HOO or МОО faces. L will show, use A-B Interior; where 
(1) Sande Doth sds xcept where decorative or other тиисе (4) Can ato be manufactured in Suuctural ia plier um only one side is exposed (as on a table- 


‘examples only. 


APA Grade-trademarks Explained 


Appearance grade-trademark 


Species Group aumber 


Designates the type of plywood 
Exterior or Interior 


Product Standard governing 
manufacture 


Mall number. 


(6) Alto available as a 


Grade ot veneer on panel face 
p of veneer on panel back 


-= 


top) you can economize with A-C Exte- 
rior or A-D Interior. us 


Edge grade-trademark 


Grade of veneer on panel lace 
Grade of veneer on pane! back 


Desagnates the type of plywood Product Standard governing 
Exterior or Interior. manufacture. 


1 


АВ. G1- ЕХТ-АРА - PS 1-74 000 


Species Group number Mili number 


Each pair features: Impact resistant 
lenses * Handcrafted * Polished glass 
lenses * Hardened metal frames * No 
non-sense guarantee. 

FREE limited time only— deluxe velour 
lined case with each pair of glasses 
ordered (a $3.00 value). Credit cards 
accepted. Dealer inquiries invited. 
NOTICE: Don't be fooled by cheap 
imitations. These glasses are made 
exclusively for U.S. Optics. To make 
sure you get the best, order now and if 


not completely satisfied return for 
refund within 30 days. 


World Famous Pilot's Glasses 
‘These precision flight glasses are now 
available to the public for only $7.95. If you 
could buy them elsewhere, they'd 
probably cost you over $20 00. #20Р 

ilable in gold or silver frame. A $20.00 
value only $7.95. Two pairs for $14.00. 


Aviator Teardrop Flight Glasses 
Flexible cable temples. 830A gold frame 
only. A $30.00 value only $9.95. 

2 pairs for $18.00. 


only $14.95. 2 pans lor $28.00. 


footer send, hack o m der to U. 
pd check or money order б DES. 


QUANTITY | MODEL »| GOLD | SILVER | PRICE 


Visa or Master Charge W 


Name 


Address 


Gy 


FREE case with each pair. 


ү YOU DO THIS! 


YOU NEED THE... 
ATLAS 


For fast, clean, accurate cutting to assure proper 
alignment for smooth welding. 


* SAVESTIME 

* ELIMINATES TEDIOUS CUTTING BY 
HAND 

© TURNS OFF AUTOMATICALLY WHEN 
CUT IS COMPLETED 


IT'S CONVERTIBLE 


NOW AVAILABLE WITH 
ROLLER BLADE GUIDES 
& BALL BEARING GEAR BOX 


ONLY 


$289 00 plus $30 handling/shipping 


Handles cuts in wide range of metals — steel, iron, 
brass, aluminum, copper. Complete with 1/3-HP, 
1725 RPM motor. Accepts any stock, cuts 
at any angle from 90° to 45°, Max. cap. is 4” x 
6”. Three speeds 90, 155, 250 fpm. V-belt & 
worm gear drive with ball bearing drive wheel 
shaft. Swiveling rapid approach/release vise. 
Spring control feeds blade at proper speed for 
fast cuts. Stock stop for repeat cutting. Use in 
vertical position to contour, notch, slit, 
metal or wood. 41”Lx37"Hx16%"W. Made 
in U.S.A. 
ATLAS PRESS COMPANY, Dept. 425 
2019 North Pitcher, Kalamazoo, М! 49007 


Mail To: ATLAS PRESS COMPANY, Dept 425 
2019 North Pitcher, Kalamazoo, MI 49007 


C) Please send me the Atlas Band Saw (Model 17601). Enclosed 
is my check or money order for $319.00. (Includes shipping 
‘and handling) or charge my order to: 

O VISA 0 Master Charge 

Att. Exp. Date, 

Name. 


Address 


City/State/Zip. 
O Send FREE Atlas Catalog. 


Michigan and Indiana residents add 4% sales tax. Saw comes 


GM designs 
[Continued from page 88) 


sedan offers this advantage, which 
gives passengers a better ride and the 
driver better handling. Independent 
suspension also shaves off the hump 
in the floor of the car at the rear, leav- 
ing more trunk room. 

Chevy’s compact S10 pickup fits 
between the LUV and the standard %- 
ton C10 in the line, but is closer in size 
and fuel economy to the LUV. Struc- 
ture and drive train are conventional, 
except that a four-cylinder engine will 
be used instead of Chevy’s 250-cubic- 
inch in-line six. Fuel economy will be 
better than 20 mpg in city driving, 
and 30 mpg or more on the highway. 

The market positioning of this vehi- 
cle is evidence that Chevy plans to 
continue the LUV but at the same 
time is willing to offer a smaller 
American truck than it has in the 
past. Separate frame and body con- 
struction and rear-wheel drive are the 
major features of the S10. 


Plastic P-car 


One of the most exciting new car 
concepts in GM’s spending spree will 
be Pontiac’s P-car, a two-seat, mid- 
engine model that will put Pontiac at 
the forefront of the sporty-car field. Its 
plastic body is tiny, just 155 inches 
long, and perched on a 90-inch wheel- 
base. 

Among the considerable standout 
details are the turnaround drive 
train. It uses the same 2.5-liter, four- 
cylinder engine and front-drive line as 
the X-body Phoenix. But in the P-car 
it’s behind the driver and powers the 
rear wheels, (A good vehicle to com- 
pare it with is the Fiat X1/9, though 
the P-car is slightly larger and much 
more powerful.) 

Pontiac plans to build 60,000 P's a 
year, but can handle 100,000 if 
demand calls for that many. The plas- 
tic body material is different from the 
Corvette's reinforced fiberglass in a 
number of ways, especially in its form- 
ing ability. The P-body panels can be 
injection molded; they don't require 
the hand (manual) layup used on the 
Corvette, which means greater speed 
in production and probably lower 
costs. 

The list price of the P is expected to 
be in the $10,000 range, which will 
put it below the Corvette in GM's line- 
up. That, plus unique styling and 
excellent fuel economy, will make the 
Pa highly attractive package. In fact, 
it's reported to be causing concern at 
Chevy, where Corvette has stood un- 
challenged in the sports-car field. 

A gamble, yes, but GM is sure of its 
bets. And from what I’ve seen the con- 
fidence is not misplaced. ш 


Cheaper to leave 


fluorescents on? 


Forget that myth and 


switch ‘em off 


Modern lamps are thrifty 
starters; no need to light 
up that vacant room 


By DANIEL RUBY 


Granted, a fluorescent lamp does use 
more current starting up than it does 
in steady-state use, but how much 
more? How long need the light be off 
before it compensates for that surge of 
starting current? The surprising an- 
swer from the Naval Civil Engineer- 
ing Laboratory: one second. 

That’s not the whole story, of 
course, because frequent switching 
will reduce lamp life. But it does 
explode the common belief that a flu- 
orescent should be left on even if 
you're leaving the room for as long as 
a half-hour. 

The oscilloscope tracing below 
Shows the starting current draw and 
the steady-state draw of a two-tube, 
rapid-start fluorescent luminaire. The 
total starting current draw lasts for 
about one second (the dots on the trac- 
ing indicate that the waveform con- 
tinues in this pattern), but the initial 
surge lasts for only half a cycle, or 1120 
second. Therefore, say the Navy engi- 
neers, the starting current does not 
represent a significant amount of elec- 


trical power. In fact, turning the 
lamps off for only one second would 
save the energy expended when they 
are switched back on. 

Saving electricity isn't the only 
reason to turn off the light. Power con- 
sumption is just one of the costs in 
lighting; the other is lamp replace- 
ment. Fluorescent lamp life is depen- 
dent on the filament's electron-emis- 
sive coating. This coating evaporates 
slowly during lamp operation, and it 
erodes more rapidly during lamp 
start-up. 


Replacement costs 


When fluorescents first became 
popular in the 1940's, lamp life was 
drastically reduced by frequent on—off 
switching. Throughout the next de- 
cades, it was common practice in 
many office buildings to leave lights 
on continuously-24 hours a day— 
because, it was calculated, the added 
cost of electricity was less than the 
cost of more frequent lamp replace- 
ment. 

With modern fluorescent lamps, 
however, the effect of frequent switch- 
ing on lamp life is not so dramatic. 
And even if life is reduced somewhat, 
so is operating time. For example, con- 
sider three standard F40 rapid-start 
fluorescent lamps. The first one oper- 
ates continuously. The second runs 
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Initial inrush current has a peak value 
about five times larger than the steady- 


state peak, but it lasts only half a cycle, so 
extra power consumption is negligible. 


nonstop 12 hours a 
day, but is switched 
off for the other 12 
hours. The third 
runs eight hours a 
day but is switched 
on and off every three hours. (Since 
the third test approximates likely use 
patterns in an office, it is the standard 
method for determining lamp life.) 

As might be expected, the lamp 
operating continuously has the lon- 
gest life: 38,000 hours. The second 
lamp burns out after 30,000 hours; the 
third, after 22,000 hours. However, in 
terms of replacement time, the order 
reverses. The continuously running 
lamp would have to be replaced in 4.3 
years; the second, since it operated 
only half as long each day, would last 
6.8 years. And the third, based on a 
40-hour work week, would last more 
than 10% years. 

Therefore, not only was power con- 
sumption cut by turning lamps off, but 
replacement costs were reduced by 37 
and 59 percent, respectively. Moral: 
Switch off a fluorescent lamp anytime 
you're leaving a room for more than a 
couple of minutes. 

Isthis true for other types of lamps, 
too? Since short operating periods 
have little effect on the life of incan- 
descent lamps, they should always be 
turned off when a room is vacated. Not 
so, however, with high-intensity dis- 
charge (HID) lamps, such as mercury 
vapor, sodium vapor, and metal ha- 
lide. These require time to warm up 
and to restart after being switched 
off (see table below), so they should 
not be turned off unless the shut-off 
period will exceed the recovery time 


for that lamp. Lal 
HID-lamp recovery times (min.) 
Lamp type Warm-up | Restart | 19181 ory 
Mercury 5-7 36 8-13 
Metal halide 35 10-15 13-20 
High-pressure sodium | 3-4 1 45 
Low-pressure sodium 732 0 732 


Shrink tubing 


— now you can buy it 
for many home jobs 


ThermoFix shrinks down by as much as 
half its original size and automatically 
conforms to the shape required. Heat— 
212 degrees F—can come from any open 
flame or even steam from a kettle. For big 
jobs, special heat guns (basically high- 
temperature hair dryers), are available for 
about $60. 


As any electronics buff will tell you, 
heat-shrink tubing is a fast, depend- 
able way to strengthen and insulate 
any electrical connection. You slide 
the stuff over the wire, add some heat, 
andit shrinks to form a tight seal. (Ac- 
tually it returns to its original size; 
see box.) 

But now heat-shrink tubing is be- 
ing made widely available in a broad 
range of sizes for a variety of jobs. 
Raychem Corp., 2385 Bay Rd., Red- 
wood City, Calif., is distributing kits 
through hardware and home-center 
stores. ThermoFix kits contain foot- 
long strands of tubing in any of five 
colors and eight diameters, from ¥ to 
1% inches. Just cut off the length you 
need and heat it. 

ThermoFix needs little but your 
imagination: Use it to cover rusted or 
splintered shop-tool handles, for ex- 
ample. Shrink some over garden tools 
to make them easier to spot in tall 
grass—or your neighbor’s garage. Seal 
rope ends to prevent unraveling. Cov- 
er bicycle theft chains to prevent 
scratching. And use it wherever you'd 
use electrical tape—it won't unravel 
or creep, so it lasts longer and gives 
better protection.—W.J. Hawkins 


How it shrinks 


To understand how shrink tubing 
works, you must examine the special 
treatment given to the plastic polymer 
molecules. Under ordinary circum- 
stances, a model of the molecule 
would consist of a chain of carbon 
atoms, each flanked by pairs of hydro- 
gen atoms. These chains, folded tight- 
ly together, give the plastic its shape. 
But when heated past the melting 
point, this structure breaks down; the 
plastic liquefies and runs. 

When ThermoFix shrink tubing is 
manufactured, however, it undergoes 
electron radiation. This changes the 
polymer's structure and enables the 
molecular chain to retain its shape 
when heated. During radiation, the 
flow of high-energy electrons knocks 
hydrogen atoms off the plastic strand. 
The spaces left by the bombarded 
atoms make the plastic less stable and 
cause itto seek other atoms to plug the 
gaps. When two of these bombarded 
chains are adjacent, they quickly join 
to fill the open space. The point at 
which they join forms a permanent 
bond called a “cross-link.” Unlike the 
normal plastic structure, cross-links do 
not separate when heated. They be- 
come rubbery, but retain “elastic 
memory.” 

In this heated, rubbery state, the 
plastic may be mechanically de- 
formed-stretched and expanded—and 
then cooled to retain the new shape. 
It's now ready for you to use. When 
heated again, the cross-links pull the 
plastic back to its original size and 
shape—permanently. 


PS readers talk back 
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way as the silvering on a mirror: It causes 
the radiant energy to be reflected. 

The problem lies in the manufacturers’ 
and everyone else's preoccupation with 
ascribing an R-value to the product. What 
difference does it make if the R-value is 2 
or 70, if there is a near-zero heat transfer 
through the material in direct application? 
It would be better to present data in the 
form of before-and-after fuel bills. 

Craig Imler, Crown Point, Ind. 


RIB reflections 


There are a few points in your informative 
article on the reflective insulating blind 
(RIB) [PS, Sept. '80] that need to be clari- 
fied. 

RIB does not prevent heat from escap- 
ing at night through windows; it reduces 
heat loss through windows. 

It is not the first system to admit solar 
energy and reduce nighttime heat loss, 
but it’s the first to do it with reflective insu- 
lating blinds. 

Our heat-energy use was not mea- 
sured; it was calculated. The reduction of 
81 percent cited in the article was not due 
exclusively to RIB, but resulted from sev- 
eral other factors, as well. 

Randy Barnes 
Solar and Special Studies Section 
Energy Div., Oak Ridge Natl. Laboratory 


Conflicting advice 


In "Taking Care of Your Car," Aug. '80, the 
item on sticking door locks advises that 
"all it needs is a few liberal doses of 
graphite oil in the lock." But in "Solving 
Problems that Plague Auto Locks" [PS, 
July '80], it says “never use oil of any kind 
in the keyway of a lock. Liquid or (worse) 
dry graphite will only worsen the condi- 
tion of the lock." Which is right? 
Stephen J. Carr, Hyattsville, Md. 


According to Briggs & Stratton Corpora- 
tion, makers of auto locks on all domestic 
cars, a very slight application of graphite 
is probably okay, but people tend to use it 
too much and too often. Graphite is a sol- 
id, and it will accumulate in the small 
spaces between the lock pins. Instead, use 
a solvent lubricant like WD-40 that flushes 
the lock clean and evaporates. 


Prize pig 


We at Pipeline Dehydrators, Inc., were dis- 
appointed not to have been mentioned in 
your Oct. ‘80 article “Mechanical Рід.” 
Although Aqualine Environmental Ser- 
vices received the contract to clean the 
cooling-water intake and discharge pipes 
at the St. Lucie nuclear plant, the 16-ton 
pig that did the job was completely 
designed and manufactured by PLD. 
Marvin D. Powers, President 
Pipeline Dehydrators, Inc. 
Houston, Tex. 


Correction: A chemical compound was 
incorrectly identified in "Double-Duty 
Heat Pump" [PS, Nov. '80]. The correct 
formula for sodium sulfide is NaS. 5) 


Catalog 


Discover how easy it is to build 
beautiful electronic kits for your 
home. Heath supports you four ways: 


* Easy-to-follow assembly manuals 


* Friendly, over-the-phone 
assistance 


* Service centers throughout the U.S. 
* 50 years of Heathkit design experience 


The new Heathkit Catalog is loaded 
with easy-to-build, money-saving kits: 
Hobby computers, color TV's, innovative 
education programs, home security 
systems, fine stereo components, 
fuel-efficiency products, precision 
test instruments, convenience 
items for your home...nearly 
400 affordable, fun-to- 
build kits. 


Handsome digital alarm 
clock, just one example 
of the kits in your free 

Heathkit Catalog. 


Please send me your free catalog. | am not 
currently receiving one. 
Send to Heath Co., Dept. 016-732, 
If coupon is Benton Harbor, м! 49022 
missing, write 
Heath Co., Dept. 
016-732, Benton 
Harbor, MI 49022 
In Canada write 
Heath Co., 1480 
Dundas Highway 
East, Mississauga, 


Nami 


Address——___ Ж 


C ———— IQQ 


CL-747A. Zip. 


Ontario L4X 2R7 


stroke, paint pads apply a gen- 
erous coat of paint. The toe of the pad 


does most of the work, as can be seen 
above in stroke on back of glass. 


PLASTIC HANDLE 


Easy-to-learn techniques 
make painting a breeze for 
weekend decorators 


By JEFFREY D. WILLIUS 


You've probably seen the new face 
next to the paintbrushes and rollers at 
the hardware store—the flat applica- 
tors with plastic handles. Their mak- 
ers claim that paint pads can do a 


START OF STROKE 


Urethane-foam padding and thousands Parts of pad are identified in drawing 
offibers per square inch conformto minor above. Urethane foam may be used as a 
contours and textures in the paint surface reservoir of paint in some brands or for 
for one-stroke coverage. special uses, such as staining. 
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Pad stroke is begun with heel of pad 
raised away from the wall about 74 inch. 
Heel of pad is gradually brought flush to 
surface by the end of the stroke. 


paint job faster and easier than 
brushes can, and about as quickly as 
rollers. 

The secret of a paint pad’s efficiency 
can be found in the pad surface itself. 
Thousands of tiny fibers—usually ny- 
lon—are bonded to urethane foam. 
This design can be likened to a rede- 
signed brush, with many more—and 
shorter—bristles distributed over a 
larger area to hold and spread the 
paint. Some pads have an impervious 
adhesive between fibers and foam; 
others have a porous adhesive that al- 
lows the paint to be absorbed by the 
foam. In the latter design, the foam 
serves as a sort of backup reservoir of 
paint. 

Paint pads, like other applicators, 
require a little technique to be used to 
their best advantage. But once you get 
the hang of them, they can be real 
timesavers. An average-size wall pad 
is eight or nine inches wide, and spe- 
cial applicators make edging less of a 
chore, too. 

Before you start a serious painting 
job, find a place where you can prac- 
tice a little without having to worry 
about doing a perfect job—a closet, or a 
wall that will need a second coat any- 
way. Begin by dipping the top half, or 
toe, of the pad surface into the paint. 
Press the pad to the painting surface 
and rotate it slightly to work the paint 
into all the fibers. Dip again and begin 
to paint. 

Begin each stroke with the pad in- 
clined to the surface and with the heel 
raised about % inch (see illustration). 
As more and more of the paint flows 
from the pad to the surface, the pad 
can gradually be brought almost flush 
to the wall by the end of the stroke. 


Beginner's mistakes 

Using a paint pad requires very lit- 
tle skill, but there are some typical 
errors made by first-time users. Un- 
derloading the paint pad results in 
spotty, streaked coverage, as well as 
unnecessary work for the user. Pads 
will hold a great deal of paint and 
spread it quickly if you give them a 
chance by loading generously. Most 
pad makers offer a tray equipped with 
acylindrical dispenser to aid full load- 
ing. Excess paint should not be 
scraped off after dipping except when 
absolutely necessary. When begin- 
ners fail to tilt the pad slightly at the 
beginning of each stroke and use it 
flat against the painting surface, a 
buildup of paint can form in front of 
the leading edge and drip. You can 
avoid this by rotating the pad. 

Most beginners are surprised at be- 
ing able to run the pad down a wall for 
five or six feet and produce a smooth, 
continuous straight-edged swath. It’s 
basically one-stroke painting, with a 


Pad kits usually include three types of ap- 
plicators and pads (top photo) and a tray 
or paint dispenser (not shown). Small ap- 
plicator, or wand, for touching up is at 
left; major working pad, usually seven to 
nine inches wide, is at center; edger is at 


few light diagonal strokes to blend 
each swath. In effect, pads minimize 
having to redistribute or smooth the 
paint. This is true for paints of thin 
consistency, where a brush might drip 
or leave bristle marks, and for thick 
paints where rollers have a tendency 
to skid. And a pad leaves none of the 
roller’s stippled texture. Nor does it 
throw off a spray. 


Wall technique 


When you're painting a room, use 
the edger first to outline the major 
surfaces—around door and window 
frames, and along baseboard and ceil- 
ing—before filling in with a larger 
pad. Most edgers have a guide—either 
wheels or a stationary tab—that runs 
along the adjacent surface to produce 
a straight edge. When using an edger, 
you may have to load it more sparing- 
ly than the full pad to prevent a bead 
of paint from forming along the edge 
of the stroke. Masking around mold- 
ing is usually unnecessary. 

After you've finished edging and 
are ready for the large wall areas, be- 
gin by staggering several vertical 
strokes on the wall (see illustration). 
Then blend them together with sever- 
al light, diagonal strokes to achieve 
the most uniform coverage. 

Paint pads come in many shapes 


right. Proper sequence for painting wall 
with large pad: Stagger beginning and 
end of several long strokes (above, left), 
then smooth any unevenness between 
long strokes with diagonal feather strokes 
(above, right). 


and sizes: large tools for walls and 
ceilings, medium-size tools for edging 
and outlining an area, and small tools 
(like the 1%-in. wands) for hard-to- 
reach places, trimming, and touch- 
ups. In most cases, the pad is remov- 
able for cleaning or replacement with 
a refill pad. 

Paint-pad kits are available that 
will handle most home projects. A 
good one will have a full-size paint 
pad (seven to nine inches wide), an 
edging pad, a small wand, and a paint 
tray. Pads are made for special tasks, 
too, such as painting shakes and shin- 
gles, applying stains, and for rough 
surfaces like masonry or stucco. These 
pads have the best combination of fi- 
ber length and foam thickness for 
each job. Pros use pads on floors and 
sometimes for quick edging. 

Paint pads certainly appear as an 
attractive alternative to other types of 
paint applicators. They're competitive 
in price with brushes and rollers—a 
complete kit will sell for as little as 
$3.50 and refills for large pads cost 
about $1.50. But kits with special or 
extra-large pads might cost as much 
as $10. Pads are especially convenient 
for weekend decorators, because the 
business end can be either cleaned 
and stored for later use or cheaply re- 
placed. us 


CUSTOM 


WE CUSTOM-MAKE GLASS SCREENS 
TO FIT ANY ARCHED, ODD-SIZE 
OR STANDARD DIMENSION 
FIREPLACE OPENING. 


We build our custom glass fireplace 
screens without compromise in materials 
or workmanship. The frames are crafted 
from heavy gauge steel. The glass door 
panels are М” Pyrex”. Hinges, latches and 
mesh curtains are all extra heavy duty. 
We'll not only build you a glass screen to 
fit, it could last as long as your fireplace. 
4-WEEK DELIVERY 
(Normal Schedule) 
RE: 


PORTABLE p ылд 


Since 1928 fal 

SAWMILL Of its Kind In The World! ` 
__ If you need good, high-quality lumber, don't let 
inflated lumber prices stop your important building 
projects. The Belsaw goes right to the trees and 
turns out smooth, true-cut lumber , . . even begin- 
ners get excellent results. Just one man (no crew 
needed) can easily cut enough on weekends to save 
hundreds of dollars over high lumberyard prices. For 
power use tractor PTO or other low HP diesel or 
electric unit. Factory-direct selling keeps price low, 

and convenient time payments may be arranged. 
Send for FREE BOOK! Just mail coupon below for 
“How To Saw Lumber” bookiet and complete facts 
on the One-Man Sawmill. There is NO Obligation 
Will Call on you. Do it ү! 


BELSAW MACHINERY CO. 


" 371 FIELD BUILDING ' 
| KANSAS CITY, MO 64111 H 
Please send ай facts and details in | 
your FREE BOOK “How To Saw А 
Obligation and that No Salesman wil 1 
п ant lo 'sman wil 
SS call on me. 1 
1 Name A 
f Address. H 


Alcohol fuel 


[Continued from page 93) 


will get a free ride on his heat. 
Manure doesn’t cost anything. And a 
300-watt light bulb will supply 
enough heat to run the digester.” 

Where does this leave the would-be 
alcohol producer today? Until hard- 
ware becomes available for burning 
an inexpensive renewable fuel at con- 
trolled temperatures to cook mash 
and operate a still, producing alcohol 
fuel on a small scale is neither practi- 
cal nor economical. And with many 
stills, especially the small stove-top 
pot stills, the process isn’t energy effi- 
cient. 

However, when alcohol fuel is pro- 
duced on a larger scale, it can be 
energy efficient, even when using a 
nonrenewable fuel to supply heat to 
operate the alcohol-production plant. 
An example of this is a $400,000 
steam-type still on the Gene Schroder 
farm in Campo, Colo. The still is 
owned and operated by the Schroder, 
family, who farms 7000 acres. | 

The still produces 100 gallons o! 
200-proof ethanol an hour; currently 
it is being operated 12 hours a day. 
But soon Schroder plans to go to 
round-the-clock operation. The plant 
is fired by diesel fuel. 

A study done by the Solar Energy 
Research Institute, a government 
agency in Golden, Colo., indicates 
that for each gallon of ethanol pro- 
duced, 29,000 Btu of diesel fuel is used 
(this includes the heat used to cook 
the mash, as well as distillation). A 


Simple pot still designed and built by 
Dennis Will and his students uses wood 
or other renewable resource for heat. Fire 
is built in the bottom of the still, and 
dampers can be opened and closed to 
control combustion. 


gallon of 200-proof ethanol contains 
84,400 Btu. When it becomes practi- 
cal, Schroder plans to switch to a 
renewable fuel to fire the plant. 

Milo, grown on the Schroder farm, 
is used as feedstock to make the alco- 
hol. The ethanol is sold for two dollars 
a gallon. 

There are several differences be- 
tween the Schroder still and small 
stills you can buy or build. Some of the 
important ones are these: 

® Cost: The Schroder family has 
spent two years and $400,000 perfect- 
ing its alcohol-production facility. 
Most individuals can’t afford that 
kind of money and time. 

ө Efficiency: The plant makes ex- 
tensive use of heat exchangers and 
heat recycling, something that small 
stills that are run only a few hours a 
week can’t do very effectively. 

A high-quality product—200-proof 
(anhydrous) ethanol—is the end re- 
sult. With small, simple stills you are 
lucky to produce 190-proof ethanol in 
any volume. A more likely figure is in | 
the 160 to 180 range. And many sim- 
ple pot stills may not be able to reach 
160 with any consistency. 

Once you get past 190 proof in the 
distillation process, you shortly run 
into something chemists call the azeo- 
tropic point. Past this point (which 
varies, but can be around 195 proof), 
you can distill all you want, but the | 
ethanol doesn’t get any purer. Special, 
expensive techniques must be em- 
ployed to remove the remainder of the | 
water. These techniques are not prac- | 
tical or economical on a small scale. | 

What does the future hold for indi- 
viduals who want to make alcohol 
fuel? Professor E. Kendell Pye, a bio- 
chemist at the University of Pennsyl- 
vania and the director of its cellulosic 
conversion research program, says, 
“A farmer can’t be expected to run his 
farm and a still, too. To produce any 
reasonable quantity of fuel, he would 
need to run the plant on a 24-hour- 
a-day basis—for a number of rea- 
sons. 

“My feeling,” he says, “is that the 
best way to go is for a group of farmers 
to get together, form a cooperative and| 
run, say, a 10-million-gallon-a-year| 
unit, and train and pay somebody whol 
is technically competent to run the| 
still-someone who doesn't have to go| 
off and feed his chickens or plow the 
fields whenever the sun shines." 

All this doesn't mean that commer- 
cially produced alcohol fuel won't 
play an important role in our future. 
But as conditions are now, most one} 
man alcohol-fuel production <i ОШ 


are not practical or economical. 


Hi-fi on the road 


[Continued from page 99] 


in-dash stereo units contain their own 
crossovers and biamp outputs. They 
are available in many models from 
Jensen and Sanyo, and in a few from 
Alpine, Audiovox, Panasonic, and 
others. 


Delay 


Still another add-on in my system is 
a delay device. “Delays make the car 
sound bigger and give you a sense of 
the space in which the music was 
recorded,” says Joel Cohen of Sound 
Concepts, maker of the first auto sys- 
tem. 

Delay achieves its effect by sim- 
ulating the echoes and reverberations 
of large concert halls. Sound Concepts’ 
AD-1060 Concert Machine ($300) has 
delay-time (to change the apparent 
size of the concert hall) and level con- 
trols to feed the rear speakers. 

My system uses an Alpine delay, 
which doesn’t have the Concert Ma- 
chine’s delay-time control but costs 
one-third as much and is conveniently 
controlled from my Alpine 3003 
equalizer. The 3003 feeds the delayed 
signal into both the front and rear 
channels. If you don’t like the effect (1 
haven’t made up my mind about it), 
Alpine's new 3011 equalizer lets you 
turn off the front-channel delay. 


Fujitsu Ten also makes a time- " 


delay unit, the RV-130EX-1. It has 
controls for three different delay 
times and is apparently a "reverb" 
device, supplying several echoes in- 
stead of the single delay of the Alpine 
and Sound Concepts models. Craig's 
new $551 equalizer has a built-in 
delay circuit, too (along with a three- 
way electronic crossover). 

Not everyone likes delay systems. 
As Cohen points out, "They eliminate 
an effect that many people like—the 
'earphone' effect of direct sound com- 
ing from the front and back speakers 
atonce. That makes the music seem to 
come from the middle of the space, 
instead of up front. With delay, the 


sound moves up front, and you just _ 


have the sense of space around you." 
Personally, I prefer the time-delay 
effect. 


Antennas and boosters 


Good radio reception demands a 
good antenna. Windshield antennas 
won't do: They're directional, causing 
signals to fade in and out as you drive. 
Combination AM/FM/CB antennas 
won't do the job well, either. I tested 
one that was worse than using a wire 
coat hanger. 

That leaves the simplest types of 
antennas—whips about 33 inches 
long. Because of the breakage prob- 


lem, I'm partial to two major kinds: 
straight spring-steel whips that are 
hard to break, or electrically operated 
antennas that retract into the fender 
when not in use. I wanted to use the 
electrically operated type, but there is 
no room in my car for the motor bulge 
at the end of the shaft. Solution: 
Harada's RW-20. Its motor is separat- 
ed from the shaft by a cable. The 
antenna is now in my fender; its motor 
is under my trunk floor. 

No matter what kind of antenna 
you use, however, you can give it some 
help with a booster. Boosters amplify 
the signal from the antenna and send 
it to the radio. One exceptional boost- 
er I tested was the Audiovox AB-50. It 
increased FM-signal strength tenfold, 
with no noticeable increase in noise or 
distortion. Also, it did not reduce the 
FM sensitivity when turned off. 


Feel the music . . . and more 


You can choose from dozens of 
equalizers and amplifiers, quite a few 
subwoofers, and several of everything 
else I've mentioned. But there are a 
few products that are unique: 

® Pioneer's Bodysonic system lets 
you feel as well as hear the music. It's 
a special back cushion with built-in 
speaker-like transducers that pulsate 
in time to the music. 

® Boses 1401  direct/reflecting 
speaker system has two speakers that 
rise above the rear deck. Vanes built 
into these rear speakers let you direct 
the sound for best reflection from the 
car's rear window or other hard sur- 
faces. 

® Most systems are reasonably im- 
mune to electrical noise. But if you 
have a problem with ignition noises, 
suppressors are available. These box- 
es are available to reduce interference 
picked up through the antenna (Pio- 
neer's AD-307) or through the power 
lead (many models are available for 
this). There are also suppressors that 
attach to the car's ignition system and 
alternator to reduce noise at the 
source. But be sure all components in 
your system are properly grounded 
before resorting to suppressors—they 
are not a definite cure. 

® Most in-dash units have faders to 
balance the sound between the front 
and rear. If yours doesn't and you 
have two pair of speakers, you can 
buy external controls to do your bal- 
ancing. These come in two varieties: 
faders that split a power amplifier's 
output between two speakers; and 
amplifier balancers that split a 
preamp-level signal between two am- 
plifiers, each feeding its own speaker 
pair in the setup. us 


Travel with PEDALPOWER®, low-cost 
electric drive for your bike or adult trike. 
Just 10¢ worth of electricity gives you 
100 miles of effortless riding. Save on 

as, taxis, stop begging rides from 
riends. Perfect for shopping, visiting, 
commuting, just plain fun! 

„ PEDALPOWER fits men's, women's, 
children's bikes and adult trikes, installs 
in minutes without special tools. Safe. 
single-lever handlebar control, instant 
start without pedaling, up to a 40-mile 
range on a single charge. Satisfaction 
guaranteed. Send coupon for free cata- 
log showing PEDALPOWER motors, 
Take-Apart bikes, and adult trikes. Get 
PEDALPOWER and laugh at gas prices! 


SEND TODAY FOR FREE CATALOG 


| کے 


5282 Mantua Bivd., 
Sewell, N.J. 08080 


New! FULLY-ENGINEERED 


ELECTRIC VEHICLE CONVERSIONS 
Promise the 80's TOP-PERFORMANCE EV's 
From Sub-compacts of the 60's and 70's 
"Your conversion — Бу following 


Our guidebook's efficient pro- 
cedures using low-cost com 


уз! 
performance than ^i 
‘chopper-contro! EVs. Engineering 

and efficiency excel 
over expensive (and energy-consuming) EV gadgetry. No choppers! 
No flywheels! No C-V transmissions! Use efficient controls you 
make from available surplus or our kits. Use efficient motors and 
batteries available today (full data and sources provided). 

а, conversion. 


19409-E CA 92119 | 
o EV CONVERSION QUIERO OK $9.50 
PPLEMENTS) WANTED. C] BOOK & 1 SUP. $1200 | 
Б fiesta О BOOK & 3 SUP. $15.00 | 

О ласля О BOOK & ALL 9 $2800 | 
! 
П 
Sema es ae 
Phone (714 448-3725, VISA or MC, for Next Mall Return) — Î 


THE BOSS 
LOG SPLITTER! 
rly $49.95 plus $5 p. 8 h. for 


plus $8 ready-to-attach to hub of 
‘car or light truck (specity 
send 6% sales t 

self addres: 


Splits 
EASIER & FASTER! 


STAINED 


GLASS 
Send 50¢ for fascinating 
catalog of kits, tools, 
ideas, books, and sup- 
plies. 

BIG STARTER KIT 


‘Only $17.95 ppd. 
WHITTEMORE, Box 2065DE, HANOVER. MASS. 02339 


SAVE! Build your own high qual- 
ity engine and power your bike, 
model boat or model plane. Easy 


full instructions. $59.95 


Send 15e stamp for Catalog of other small engines. РОВ 
HORNER'S SALES Dept. PS-1 
300 Dixie, Beecher, IL 60401 (312) 946-2515 


SAVE YOUR 


GAS man do 


maiL do 
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— — 10 DAY FREE TRIAL COUPON —— = 


POPULAR SCIENCE BOOKS PP 1 
Вох 2018, Latham, М.Ү. 12111 


Please rush... copy (ies) of BASIC HOUSE | 
WIRING (No. 109) to me. 


| Cit enclose s1395 now for each copy ordered. 
| _ (You vili pay delivery charges.) 

I 71Bill me later for $13.95 for each copy ordered 
р 


plus delivery and handling charges. 
Мате. — 


Address. эй 
City... 
Money back within 10 days if not fully satisfied. 


BE YOUR OWN — 
HOME ELECTRICIAN 


«m with just 
e this book 

as your 
guide. 


Postpaid 


Basic House 
WIRING 


By Monte Burch 


It’s like having a master 
electrician at your side 
helping you every step of 
the way whenever you 
tackle an electrical wiring 
job — large or small — 
around your home, farm 
or ranch. 

Over 500 illustrations 
show you how—step-by- 
Step. You see how to do it in close-up photos 
and precise drawings of all the hardware. 
tools, systems and techniques. 

You learn how electricity works. How to 
strip and splice wires of all sizes. How to 
handle armored cable and plastic sheathed 
conduit. How to connect wires safely to 
switches, fixtures, junction boxes and other 
devices. How to wire low-voltage devices such 
as door chimes 

As you master the simpler jobs with in- 
creasing confidence, you go on to more com- 
plex jobs. You learn how to rewire an older 
house. How to determine your electrical 
needs. How to prepare a “go-ahead” plan for 
your local electrical inspector, and then carry 
out the rewiring job. How to install 240 volt 
circuits for heavy-duty appliances. Ground 
your TV and radio antennas, and more. 

You also learn how utility companies se- 
cure entrance wires to your home. How YOU 
install the entrance "head." How to run 
underground wires properly and safely. Even 
how to plan and install complete electrical 
service for a farm or ranch, from setting up 

"yard poles" to jet pumps. And much more. 

"The entire book — text and illustrations- 
has been prepared with 
the help of the pub- 
lisher of the NATION- 
AL ELECTRICAL 
CODE, so you know 
the technical savvy is 
first-rate. 

Take advantage of 
this 10 day free trial 
offer now—mail in the 
above coupon today! 


---------------------- 
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YOU SAW IT IN 
POPULAR SCIENCE 
—BUT WHEN? 


Nothing is more frustrating than trying to 
find that article on furniture refinishing, 
how to repair a car choke or any of hun- 
dreds of other informative articles or 
items that appeared in Popular Science"in 
1979. That's why you will want a handy, 
1979 Index to Popular Science editorial. 
It lists every item that appeared during 
the year under the same headings used 
in the monthly contents page. 


It is still possible to obtain a Popular 
Science Index for each year beginning 
with 1972. Send for yours today with the 
order form at the top of this page! 


Popular Science 
Index 


Buy Factory Direct and Save 
Thousands In Use e Free Brochure 
Homeowner Installation 
Immediate Shipment by UPS or PP 


HELPMATE Equipment Co. Dept. PS-181 Baroda, MI 49101 


PANELIZED DOMES 
SHIPPED WORLDWIDE 


BROCHURE/PLAN PACKAGE $4.00 DEALER INFO $5.00 
JACATION OR YEAR-ROUND LIVING. ENERGY EFFICIENT. 
DESIGN YOUR OWN PLAN OR SELECT ONE OF OURS. 


PRE-MANUFACTURED TRIANGULAR SECTIONS 
BOLT TOGETHER IN HOURS, 


NATURAL HABITAT DOMES 


1108 South 10th Street — Sheboygan, Wisconsin 53081 


ве an AUTO MECHANIC 


Leam at Home Іа Spare Time with No Previous Ex- 
perience. You'll learn to tear down the engine, 
Teline brakes, repair and replace steering, 
front end, clutch, differential...even trans- 
'ooling, electrical systems... 
from minor tune-up to major over- 
proved for vets. Send for free facts. 

‘School, Dept. РСОСО 


Auto Mechanics 
ICS Center, Scranton, Pennsylvania 18515 


ENEX —- 
upto 15% GAS SAVING! 


EW! Science 
reinvents oil! 


VASTLY SUPERIOR 
TO PETROLEUM 


+ 100% synthetic. 


* 25,000 miles between cha 

* SF RATED - Exceeds all 
auto industry warranty 
requirements. 

+ Pays for itself over and over 

‘SATISFACTION GUARANTEED 

6 01, Case - only $29.95 


ZENEX SYNTHETIC LUBRICANTS, INC. 
River Cr, Miami, Fla. 30168 || 


800-327-4808 


In Fla. 305-883-2220 


ORDER 
TOLL FREE 


RAJAY 
TURBOCHARGERS 
For Most Engines 


ow $2595 i5 


» Available for all engines of 40-500 C.I.D. 
н 40-60% increase in usable horsepower 
‚ Substantial increase in gas mileage 
‚ Marine kits available also - industry proven! 
We carry a complete line of related turbocharger 
components, accessories and parts to meet your 
reeds. Order direct and save. 
"or information, send $2 along with engine model 
and application to: 
TURBO CITY Dept. PS1 
P.O. Box 601 
1123 W. Collins 
Orange, СА 92687 
(714) 639-4933 
т off-road use only 


New window mount design permits. 
easy installation and removal 


One of the most efficient collectors 
manufactured. 
‘SOLD FACTORY DIRECT 
Hor Information: 


== Send 
SOLAR TECH, INC. Dept. PS-1, 
PR Rico 


Rare TECHNICAL 
INFORMATION! 


If you're one of those few knowledgeable people who 
have a real need for hard-to-find “how-to” technical 
data, you should have this free catalog. You'll find the 
newest and most unusual collection of pamphlets, 
manuals, paperbacks. textbooks, engineering and pro- 
fessional handbooks on lathes, machine tools. electric 
and steam autos, fuel alcohol, wind and water power. 
ım engines, methane. welders. | 
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Fabulous Folboting NOW 


Avoid the risks and discomfort of tippy canoes, skimpy ri 
kayaks, wobbly inflatable rans! NOW. you GLIDE 

Securely in perlected 

EXCLUSIVE swivel 


from Tio 4 sealers, GLIDE 
with EASIER 


Travel Craft at 
BIG SAVINGS 
Easy PREFAB 
Kits from $162 


or cartop 
FACTORY 


Smart 
Economic 
BASIC Kits 


2 foot 
Single $36 


16 foot 
Double $46 
Big Sailer 
16 foot $57 


FREE 


Action Color Catalog 
With Facts & Figures 


For rush inc. $1 
First Class Postage 


to: FOLBOT CORP. PS181 
Charleston, $. С. 29405 


items listed below and we will include 
the brochure free. 

Solar Powered AM Radio 
Place it in the sunshine and listen to 


your favorite station! Features good 
quality volume and tone from built in 


speaker. Complete and to 
operate. Makes a unique gift! $24.95 


Solar Panels 

Converts sunlight directly into 
electricity to power small fans, 

2 pumps, radios, recharge 
batteries, etc, 

12V 125MA $ 49.00 

12V 500MA $150.00 


powering 
calculators. $12.00 
Silicon Solar Cell 
Experimentors 


Each cell converts sunlight into 
electricity. Assortment contains one 
whole 2 inch cell, 5 odd shaped pieces 


anda small motor. $7.95 


All items shipped postage paid in the continental U.S. 
Send check, money order, or use Visa or 
Mastercharge. Foreign orders add shipping. 


Phone Orders(303) 781-1589 


SolarAmp Inc. 
PO. Box 27885 Denver, Colorado 80227 


These four matched volumes tell you and show you everything 
any building or carpentry job...from fixing a roof to building 
even building an addition or a house! 


Take this ойе 


(regular price 
$27.95) 
when you join 
Popular Science Book Club 


AS A CLUB MEMBER, you'll have an opportunity to choose from 
more than 100 superb, up-to-date books on a wide range of 
popular science subjects every year—AT DISCOUNTS OF UP TO 
50%. (And your only obligation is to buy two of them.) You'll be 
offered books on home improvement, repair and workshops, remod- 
eling, house building, energy and insulation, wiring, plumbing, cars 
and car repair, electronics, appliance repair, furniture building, 
machines and technology and many other home handyman subjects. 
This information-packed 4" VOLUME CARPENTERS AND BUILD- 
ERS LIBRARY brings you professional, easy-to-understand how-to on just 
about every build-it-yourself question you'll ever have... 
You get a complete how-to book on woods and woodworking tools, how 
to do all kinds of joinery and cabinetmaking joints, how to do kitchen 
cabinet construction . . . and more. 
You get a complete how-to book on all standard specs of every element in 
house construction, including how to read plans and make your own... 
how to lay out a home workshop . . . and more. 
You get a complete how-to book on laying out the foundation, how to do 


Cutting to length 
with miter gauge 
and stop rod. 


FOR 
ONLY 


тама CUT К 
RECEIVE TREAD 


How Popular Science concrete bs eonstrnetion, house framing, chimneys, fireplaces, porches, 
patios, insulation . . . and more. 
Book Club Works You get a complete how-to book on every aspect of roofing, flooring, doors, 
Just mail the posi card to our $27.95 windows, stairs, plus how to use stationary and portable power tools, plus. 
4-VOLUME CARPENTERS AND BUILDERS LIBRARY. tips on painting, maintenance, repairs, termite protection... and more. 
Send no money now. We'll bill you later for only You get step-by-step instructions on everything from reading a building 
$3.95 plus den and handling. plan to building a house (including the foundation), doing all the carpentry 
oa) fou four weeks (13 times a year), in it—and keeping the house in A-1 shape for a lifetime. And thousands of 
you'll гое а Club bulletin describing the coming show-how pictures make it all ami ly easy, even for a novice. Let's look 
main selection and alternate books also available. If at a few of the remodeling and fix-it jobs you learn how to do... You learn 
m want the main selection only, do nothing. It will how to replace worn or missing shingles. How to fix chimney flashing leaks. 
sent automatically. If you don't want the main How to repair stairs (or build them from scratch). 
Selection, or want alternate books, or no books, If doors need fixing or fitting, you can find out how to 
Please make sure to indicate your wishes on the In- do it from these books. If you want to lay new flooring, 
struction Form and return it to us by the date shown. you can just turn to these books to find out how to do a 
Club mailings are carefully scheduled to assure you first-rate job with wood-tile, linoleum, asphalt, rubber or 
of at least 10 days in which to do this. But in the ceramic tiles. If you want to build a fireplace, you'll find 
unikey event that you don't have 10 days, and Ju оц exactly how from these books. 
receive an unwanted selection, you may return it at This marvelous 4-book library also 
our expense. tells you how to use all kinds of power 
„ After receiving your joining shipment, your only tools to maximum advantage (most 
obligation is to buy two more regular selections or of them have great versatility). You 
alternates in the next year. After that, membership learn about woods—their character- 
May be cancelled at any time, by either you or the istics, strengths, best uses. You learn 
Club. ч about fasteners—nails, screws, bolts, 
Club books are comparable in every way— more—their holding power, size- Je 
paper, printing, binding, jacket—to original strength ratio, and how to use each. 
Publishers’ editions, yet iy ا‎ ene up to 50% These books teach you scores of tricks and shortcuts used by carpenters 
and sometimes more on of special books for measuring, cutting, raising, fastening, finishing—every technique and job. 
offered each year in the cub. To become eligible for They give you the answers to just about every carpentry question you'll ever 


„ these bargains, mail the card today! have. And they can save you thousands of dollars in the years ahead, 


you need to know to do just about 
a foundation, installing new paneling, 


* How to read plans, specs 

* How to use carpentry 
hand tools 

* How to use woodworking 
power tools 

* How to build concrete 

block foundations 


materials, fasteners 

* How to plan and build 
roofing, flooring 

* How to construct walls, 
doors, windows 

* How to make joints 

* How to build stairs 

* How to build chimneys 
and fireplaces 

* How to use builders” 
math, do surveying 

* How to make kitchen 
cabinets, counters 

* How to do cabinetmaking 
joinery 

* How to build A-frame, 
1- and 2-story houses 

* How to plan a home 

workshop 


* How to choose best woods, 


Your 


1320 page: 


5%”х 8% 


4-book 
library 


illustrated how-to 
Handy Library Size 


Hardbound editions 


Learn how 
10 read plans, 


s of 


THOUSANDS of 
drawings, photos, 
diagrams 


* How to do house 
insulation 


* How to build scaffolding. 
hoisting apparatus 

* How to do wood pattern- 
making (for castings) 

* How to do sheathing 
and siding 

* How to do cornice 
construction 

* How to plan termite 
protection 

* How to do interior- 
exterior painting 

* How to build girders 
and sills 

* How to make concrete 
forms (and molds) 

* How to sharpen saws 


For Popular Science TE 
when you join the Club... 


also get a free 
copy 0 How: тё WORK WITH 
CONCRETE AND MASONRY, regular 
price $6.95. This superb han 
dyman’s book tells and shows you 


A valuable free gift for you as a new member. 


* How to build skylights 
* How to do house main 
tenance and repair 


and much more 


Popular Science св 


P.O. Box 2006, Latham, N.Y. 12111 


|Enjoy Satellite TV Now 


NOW! Get in on the 
PROFITS in © } 


^ 


i 


Advertised of 
We Coast to Const at pri 


oe Eg te ide 


SILVO HARDWARE CO. 
2205 Richm 


end St., Dept, PSI-1 Phila., Pa. 19125 


Better than Cable TV— Over 200 TV and radio 
services. Why waste money? Learn the whole 
story and build a video system the family can en- 
joy. No commercials, FREE movies, sports and 
Vegas shows —world wide, crystal clear reception 
connects to any TV set. Big (8 x 11 in.) book load- 
ed with details, photos, plans kits— 
TELLS EVERYTHING. Satisfaction Guaranteed. [нр сому new fold- 
— — — æ ee = — [estone hand to use; Puts your 
nife open and locked, into 


GLOBAL TV ELECTRONICS our hand in a split second! 
[| РО. вох 219-A, Maitland, Florida 32751 і Reholsters one-handedly, too. 
Send $7.95 Today! Add $2.00 for 1st class (airmail) С The Sting is constructed of 


1" сай! our 24 hour С.0.0. Rush order line (305) 862 - 
Name. к: 


| реале» ~ | 


Dept. PS1 S 
2640 S.W. 28th Ln. Miami, Florida 33133 


| |\WOODWORKER 
Do-it-Yourself 
CATALOG 


Convert your 
fireplace into an 
energy cost-saver 


all YOURS TO KEEP— 
АЙ At No Extra Cost! 


ONT 
You don't need to be a ‘bom mechanic’ or have У 


| -——^ 


experience. You can master this profitable trade right Issues of 

in your sparetime. Lessons are fully illustrated... 

cat go w к wih ол famous Joam by doing, ma Woodcrafters 

fof get ses what to charge, where to get supplies NEWS g 


the inside tricks of the trade you need to | with Catalog 


assure success right from the start. 
Send for FREE Facts — Do It TODAY! 

NO Obligation- NO Salesman Calls! 
You risk nothing by accepting this offer to see how 
easily you can learn the skills you need to increase 
your income ina high-profit business of your own. 
Just fill in and mail coupon below (or send postcard 
with name and address) to receive full information 
by return mail, à 


104 giant pages 

—finest veneers, 

cabinet & furniture 

woods, carving blocks, inlays, 

carved moldings, pic. framing. Sliding, rev 

ing hdwe. Coffee mill kit. Wood finishes, cane, 

lamp parts. Marquetry kits. Specialty wood- 

working tools. Over 2,000 hard-to-find practical 
. Woodworking books and plans. 

TEAR OUT AD. MAIL TODAY. 


CONSTANTINE Est. 1812 
2053 Eastchester Rd., Bronx, N.Y. 10461 


O Enclosed $1 for Woodworkers Catalog 


You get FREE GIFT wit 
ЗЕ = 
/ood. 


Save up to $50. monthly 
and more. Install a new 
fireplace furnace insert. 


Up to 100,000 BTU/hr 
heat output with 


efficiency. Dual 
you build, restore, refinish internal blowers. 
things of wood! Interchangeable 


ALSO enclosed $2.50. Send in- 
ion manual—"Cr. Veneer Craft." 
How to create decorative veneer designs. Tech- 
niques, patterns, projects. It's the perfect sup- 
plement to Constantine's big Catalog. 


air-tight and glass 
doors. Lifetime 
burnout warranty. 
MONEY BACK satis- 
faction Guarantee. 


Dp du ut e e e шш ui жш ud 
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Dept. 860-101 P.O. Box 43021 
St. Paul MN 55164 
Call 1-800-328-0882 TOLL FREE. 
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ox: 288 LANDING, NS ©7850 


Underground 


The Primer To Earth Sheltered Living — 
Бу Page Booklet gives basic information оп 
Selection. planning. financing, bulging tips, 
selection, пап . 
conarucinandiandscapng 13.00 ppd. 


The Future — 
eBook features full color renditions of 


38 t underground home desij 
floor plans. Blueprints available, 08 ppd. 


Order Today! Satisfaction Guaranteed. 
D 
700. Bldg. * Portamouth, 


PS1 
45662 


Larsen Build your own 
Flying Machine lane in 40 hrs 

and fly off to 
‘adventure without 
a pilot's license. 
Complete kit goes 
together with hand 
tools. Will Carry 220-Ib pilot up to 50 mph. 
Price: $2,445 - 2,995. Send $5 for information. 


НАНОҮМАНҮ 
BARBECUE 


Save up to $500.00. Picture 


color brochure. 3 == 
Sea Eagle Dept. Рол, St James, New York 11780 e phone (516) 724000 


poc SMALL mechanical parts! 


qos ana FA 
NS 


ing Daite, pulleys, cha 


элу small 


CATALOG aT cC Em 


Low pr 


STOCK DRIVE PRODUCTS, DEPT. 
55 SOUIN DENTON AYE MEN YD Pha Y 11040 
FREE METRICTNCH CONVERSION SLIDE RULET 


HEAT AND 

ENERGY SAVER 
Changes existing flue pipes (up to 8" dia) into 
finned radiators. Stops heat from escaping up the 


chimney. Easy no tool installation. 
NOW ONLY $4.95 PPD 
WIL-MOR, INC. DEPT. P 
Р.О. Box 30182 
Cleveland, Ohio 44130 


UNE BUG 


Completo 


GAS TO ELECTRIC CONVERSION KIT 


2 bulb fixture duplicates the charm and increases the light output of any 
existing double mantle gas lamp. Kit includes on-at-dusk, 


Control, fixture, bulbs, 
month cope ite compared 
able in 115 volts and 12 
"RELITE' kit at your local hardw' 
Dealers and installers li 


YARDLIGHTING S SYSTEMS INC. 
1039 CHARLES AVE., DEPT 10 e ST. PAUL, MN 55104 


to $6.00 with gas. The 'RELITE' kit is avail- 


at-dawn 
detailed instructions. As low as 40€ per 


volts (with plug in transformer). Ask for the 
nd € СКЛ write for more information. 


Windmills on 
your mind? 


"FREE BROCHURE 
HOLST, NC Dept. рулы 


GET YOUR COLLEGE DEGREE AT HOME 


Be a CIVIL ENGINEERING 
Learn at home in spare ine. TECHNICIAN 


No previous experience. 
eeded— just a high school diploma, Associate 
grec awarded with a major in Civil 
pum ‘Technology. Graduate in as f£» 
Tittle as two years. No need to quit your 4 
job or school. Approved for G's and Velerans. Wri 
for fre facts now, No obligation. No salesman will call, 
(ag) CENTER FOR DEGREE STUDIES, Dept. PBOCI 


RAILER FOR THE 80 s— Burro Travel 


165 Civil Eng, School, Scranton, PA 1851: 


aller kit sleeps four. Under 


1o tow. Finis nly. Write Вито 


talog. 
Kelsey Presses, 81-CA , Meriden, CT 06450 


ANTIQUE LAMP DESIGNS 


THE WORDEN SYSTEM 
Build Tiffany Style Lamps 
For Hobby & Profit At Most 
Stained Glass Dealers 
BIG COLOR CATALOG '1.00 
4 H.L. WORDEN CO. PS 81 
Box 519, 118 Main St. 
Granger, WA 98932 


5 
RC22-1 Fruit 


110 VOLT A.C. GENERATORS 
atts, Wt. 27 pounds, S^rl0" Fan- 


60 cycles, 3000 wi 
Л тта from fi 


is. Over 
Jur. "Guaranteed 6 months, $169.06 


great needs no 


Our X1200-wi att 
battery. Special Price $159.00. 
dd $6.50 for "ups وا‎ per unit. 


Box 7160PS, 2821 
‘Phone: 


jickup. tes T.V. rl 
0 i seme, Tat i is sar 


Mays, Amarillo, TX 79109 
806/352-2761 


LOW-COST 
FLYING 
MADE 
EASY 


Са. a RE “ 
INEXPENSIVE BENSEN GYROCOPTER 

Kits easily built and flown by hobbyists aged 14 to 75. You too can 

now enjoy the fun of flying at low cost. Send $10 for Specs, 3-view 

Dwgs. and Flight Test Report to: 


a 10 


Benson Aircraft Corp. 
РО, Box 31087, Dept. PS 
Raleigh, NC 27612 
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Burglar -Fire Protection 


Protect Your Life, Home, Business, Auto, etc. 


= Our catalog shows how. Install your own 
lorm systems ond devices and save 5555. We 
offer FREE write-in engineering service. 


FREE CATALOG "шы" 


Burdex Security Co. Box 82802-PS — Lincoln, Ne. 68501 


HARDWOOD VENEERS gg 
& LUMBER CATALOG 


reason; joes. Simpli! 
Instructions plus fur" color 
wood ‘Incl sudet, Send for tree 
catalog now and special "bonus 
| Starter опен. "SAVE 25% Hurry 


| BOB MORGAN WOOD, Dept. PO2K85 
L 1123 Bardstown Ra, | йени, "n. 40204 


Make Rubber Stamps for BIG PAY 


E more money? Earn $200-8300 


а week, spare time, at home mak- 
ing rubber stamps for offices, fac- 
tories individuals. Hundreds of 


uses. Hundreds of prospects—ev- 
erywhere. Right in your own com- 
munity. Turn out special stamps for 
names, addresses, notices, prices, etc., 
jn minutes with table-top machine, We 
furnish everything and help finance you, at 
less than bank rates. Write for free facts. 


Rubber Stomp Div., 1512 Jorvis, Dept. R-3-KA, Chicago 60626 


SOLAR HOME PLANS 


* Thermal Storage Wall Solar Hones 
* Earth Sheltered Solar Homes 
* Passive Solar Log Hones 
* Custom and Modified Design Services 


P EU 
mmm 
سے‎ 


SOLAR DESIGN STUDIO 


OME PLANS ARE AVAILABLE NOW 


SEND FOR BROCHURE FEATURING THE FOLLOWING 051045: 
* Sun Porch Solar Additions 
Direct Gain Solar Homes 


Passive Solar Plan Service 


“the Barn Oui" 
HUD Award Design 
1 of 7 available 


$2.00 FOR PLAN BROCHURE TO: 


Р,0, Box 29 


GET RAIN-X, "THE INVISIBLE 
WINDSHIELD WIPER” 


For amazing visibility in the worst 
kinds of weather treat your windows 
with Rain-X. A rigorously tested aero- 
space development. Rain-X forms an 
invisible coating on automotive glass . 
.„ actually makes rain, sleet and snow 
“bead” and roll off. Just wipe Rain-X 
‘on your windshield, windows, mirrors 
and lights . . . watch water disappear. 
And that's not all! Because of its poly- 
meric structure, Rain-X even restricts 
adhesion and build-up of frost, bugs, 
salt, tree sap, mud and road grime. 
Just wipe off snow and ice with the rubber end of your 
‘scraper . . . Cleaning is a snap. Send $9.95 (Visa, 

accepted) for one year's supply per car. 

Zaddock & Co., Inc. 
180 W. Washington, Dept. PS1, 


Winchester, 


An Airtight Case for America's 
and coal-burning stoves 


finest 


The Vigilant, our middle-size sto 
ion, providing a friendly fire of crackling logs with doors open—: 


‘of Vermont 


Coal-burning Vigilant. . . 
——. REVERSIBLE 


ostar x 


Vermont Castings Defiant, 
Vigilant and Resolute are truly 
American Classics. 
Each is built with the conviction that 
beauty and efficiency can be com- 
bined without compromise. Crafted 
by hand in solid cast iron, these 
superb airtight stoves offer you a 
lifetime of dependable, economical 
heat, The unique and graceful curve 
of the stove front, with its classi- 
cally arched doors, is your symbol 
of original Vermont Castings 
desi, 
A significant new breakthrough 
in wood to coal convertibility. 
Never before has a stove been 
designed to burn either wood or coal 
with equally high efficiency. But 
Vermont Castings’ advanced ther- 
mal engineering with the unique 
“stove within a stove" coal-burning 
ign now makes it possible. 
There'sno fear of making a costly 
mistake in your choice of fuels— 
now, or later. The Vigilant and 
Resolute, to our knowledge, are the 
first stoves that offera choice of 
heating at top performance levels 
with either wood or coal. And. 
because they re truly convertible , 
you never have to worry about 


‚ Shown here as a free-standing unit, it may also be enjoyed in a fireplace 
a superior heating unit with doors closed. 


250 a i 


AMPS 
12V0C 


100% 
STARTER and Charges Too 
Weighs only 157: Ibs 


Easy! Just Clamp to 
Battery and Plug into 120 V Outlet. 


Quick Start Will Start your Engine in Seconds. 
Only $97.50 and we pay the freight. 
GREAT PLAINS PRODUCTS, Inc. 
P.O. BOX 82632 Okla. City, OK 73148 
їп Canada contact PERSISTA, Box 593, Brampton, Ont. & 


Pat. Репа, 


SAVE YOUR HOT AIR 


5 TO 42% OF THE HOT AIR LOSS IN YOUR 
HOME COULD BE GOING THROUGH THE 
VENT IN YOUR KITCHEN RANGE HOOD 


THE THERMOMISER™ AUTOMATIC. 
DAMPER IS DESIGNED TO 
STOP THIS LOSS. 


© EASILY INSTALLED 

* ATS ANY SIZE VENT INS 

* STOPS COLD DRAFIS 

* NO WIRING NEEDED 

* SATISFACTION GUARANTEED 

* QUALIFIES FOR 15% FED. TAX REBATE 

SEND ONLY 5895 (CA RES. ADD 54¢ SALES TAX) 

ZT ENGINEERING, DEPT. PS4 • 472 LOTUS LANE 
Р.О. ВОХ 125 • MOUNTAIN VIEW ө CA 94042 


THERMOSTAT 
TOP OR REAR CONTROL 


< OLU 


SECONDARY 
COMBUSTION 


ENTRY PORTS © 


which fuel you decide to burn 


Each model offersevery feature 
knowledgeable stove enthusiasts 
demand. Vermont Castings stoves 
make use of sophisticated baffling 
systems to provide extremely long 
flamepaths, which minimize flue 
heat loss. Preheated air passages 
and true secondary combustion 
chambers help maximize heat and 
fuel economy. 

Automatic thermostat control 
allows you to pre-set your stove at 


burn slowly and evenly all night 
long on asingle smokeless loading. 
You'll wake to a warm house even 
on the coldest winter day 
pleasant alternative to paying higher 
fuel bills year after year. 

May we tell you more? Send for 
your energy-saver information 
package, including our Operation 
Manual, detailed stove specifica- 
tions and color literature. Read it 
carefully before you buy a stove. 
Compare, then decide. Mail coupon 


jteam how to MAKE MONEY 


^» DRAFTING 


the desired level of heat output to 

1 (VERMONTCASTINGS О Please send me your energy-saver information If youre considering a new home, the all-new 
4 £ package. incloding Operation Mass landfullcolor : eater Dye literature eisamust lt | 
= Fierature lenclese S1 0010 cover first class postage : | | beings s of exciting designs, col | 
: and handling. һем my home by : po poppe ir bor plans, solar ap plications and | 
D OilÛ СаО Electricity O Wood Coal faun ration Len wiy fhe Matar Dome: || 
i how you can assemble you our shell Mii matter | 
НАМЕ | | of days. Dozens of models available, Residential | 

: le approved. Extremel le. If youre 
ADDRESS — — — ——————— | deris towne shopper тай thes е9 | 
city | Pease rush me your new BO page Literature Package. | 
STATE zip. : | | GA send me your Dome Assembly Manual for an | 
M Casti ‘|| | 
ermont Castings, Inc. E» | 
3228 Prince Street, Randolph, Vermont 05060 Telephone: (802) 728-311 Se у | 
Mail to Montere ran | 
Bets Ln ee lewa Avenue, | 


ATTIC STAIRWAY INSULATOR 


© STOP ENERGY 
LOSS 
• STOP DRAFTS 
RAPID PAY BACK 
ONLY 


$14.95 


conditioning losses 
‘and installs in minutes with no tools. Stairway 

able. Adjusts to fit both 251/2x 54 and 22x54 tri-old stairways. Con- 
structed of molded fire-retardant polystyrene. Money back guarantee. 
Send $14.95 plus $1.50 for shipping and 


handling. 
ELCO INC, DEPT. PS-1_ P.0. BOK 799, ROSWELL, GA. 0077 


Portable Steam Cleaner 
‘Steam in 60 seconds 


CLEAN: 
Engines, Air Filters, Lawn Mowers. 
3 year guarantee on fire box, coils. Uses 


liquid soap, propane fired. Weight 120 ibs. 
Auxiliary pump required on low water 
pressure. 

WEDCO MFG. INC., Dept. 5-5, 
Scott Lane ө Box D, Jackson, WY. 83001 


Patterns 


PPLIES CATALOG 
ONLY $1 refundable 


HYDRAULIC JACK REPAIR MANU 
Р.О. BOX 3 « STATEN ISLAND, N. Y. 10314 


Order TOLL-FREE! 
(Master Charge or 
Nisa Required) 
(800) 228-2148 


Power plant and бо! 


automotive 
Т Wen Dodge Ма. От РЕ 
е 
7 Order TOLL-I гна 
the, О оо) 228-21 
Age — 
State — Zip = 


Prices & Spactcatons susjac to change shout тенсе. 


DARII 


TIME or 
FULL TIME 5 


YOU Can Earn pÀ To 


$900 i. 


Ww i 
OWN 


No Selling, No Inventory...Year Round 
Cash Profits and YOU Set The Hours! 


Yes, there’s a lot of business waiting 
for the man who can sharpen saws, planer 
knives, jointer blades, wood chisels, scis- 
sors, axes and other garden, shop and 


home tools. 


Belsaw SHARP-ALL does all these jobs 
quickly with precision and at a big profit 
for YOU. You can become Sharpening 
Headquarters for carpenters, builders, 
lumber yards, factories, home workshop 
hobbyists. And, you can start this Money- 
Making business for less than $50. 

FREE BOOK tells how to start your own 
sparetime business while you are still 
working at your regular job. People bring 
in their work and pay Cash—over 90c of 
every dollar you take in is cash profit 


Does The Belsaw Pay? 


YOU BET! 


JOIN THESE SUCCESSFUL 
SHARP-ALL OPERATORS— 


#4000 a Year 


© "Think the world of my SWARP-AUL. Am now 
grossing about $4,000 а year part time, and hope 
to expand shortly. Now doing work for the State 
‘of New York, Carrier Corp. and General Motors 
Lawrence Stevenson 
E. Syroeuse, New York 18057 


Wanted to Retire 


871 had dreamed of retiring for years, but was 

afraid to quit my salaried job. 1 had never used 

but the SHARP-ALL was 

тей 30 blades my first 

є at all. Now, for the 

Team say that I am content" 
Cornelius 


first time in my 14 


Wellington, Teres 79095 


45-56 an kour 


BOn Saturdays, my big day, I take in $45 to $55. 


my shop, and thank 
Brisaw and their fine equipment for making it 


possible. 
Y. 0. Miller 


Hubert, North Carolina 24539 


Wad ta Ruit His Job 


® "ought my SHARP-ALL four years ago, and it 
has done everything (and more! than you said it 
would. I never sharpened а saw in my life, but 
my regular job, I knew I had 

do. Now 1 have more work 


than I'am able to do — I have as many as 100 B 
saws ahead of me at a time.” 
Frank Sartin 
Grandview, Washington эю f 


100% Disabled — 1 


"1 was disabled by an accident while employed B 

‘as an iron worker. They declared me 100% dis- 
never work again. I don't think lj 

anyone else but 1 started my g 


time job with more work than I can do.” Ij 


x oy See 


1 Please send my FREE copy of your book 


Let Belsaw prove 
YOU can do it — On our 


30-DAY FREE TRIAL OFFER 


You risk nothing bj 
can turn your spare г own 
Complete Sharpening S Sen mail postcard for 
full details on our exclusive 30-Day Free Trial Offer! 


Our Free Book tells 
how to start a profit- 
able, lifetime home 
sharpening business, 
how we help you grow, 
how we'll finance you. 


BELSAW SHARP-ALL CO. 
701J Field Building 
Kansas City, Mo. 64111 


RUSH COUPON TODAY FOR FREE BOOK 


No obligation . . . No salesman will call 


BELSAW SHARP-ALL CO. 
701J Field Building 
Kansas City, Mo. 64111 


"Lifetime Security" and full details on 
your 30-Day Free Trial Offer! 


Name 


"Address 


PARTS ALSO AVAILABLE TO "BUILD YOUR OWN 


Men- Women! Make Money In Your Own Home Business! 
FREE 


"I STARTED WITH $100 БУ 
AND MADE MILLIONS EXPE 
IN MAIL ORDER" 


You can make a Mail Order Fortune much easier today. 1 want to help 
you but: If you are looking for a get-rich-quick-scheme. .. please turn the 
page. I did not get rich overnight. But I can tell you that within a short 
time in mail order I was making more money than any of my friends. The 
millions came later. . . and I owe every penny of it to mail order! If you 
are ambitious and willing to follow directions. .. I will help you get start- 
ed on your way to mail order success! 


10-1/2 tons splitting force Shpg. wt. 
Fost splitting cycle ( 10-sec.) 300 Ibs. 
Splits logs up to 26" long "T 

5 hp BRIGGS gos engine 


Powerful 2-stoge hyd. pump. 
Detent control valve returns 
to neutral automatically 


$789.50, 


*. Split wood for your own use, split logs 
for profit, earn money on rentals. Built 
from fines! quality components 
[^ LD-YOUR-DWN". Sove Money! Top 
(sme. quality components at lowest prices. See our 
Stemps catalog. 100's of other items, BIG SAVINGS! 


SURPLUS CENTER ШШШ! 2с; sasoi. 


YOUR HOME reveal my Drop Ship Plan that starts 
MAIL ORDER BUSINESS you with little or no product invest- 
Justa few hours a week parttime at the start! Ment, Buy one at a time or in quantity. | in my garage. | had less 
еп branch out into full time! Keep present 1000's NEW PRODUCTS than $100. 
income while adding welcome "second in- EVERY YEAR how to make Mail Order 


come.” Use Mail Order profits for travel, зау. Мі my Plan you get free Member- | рау big. Today my busi 
ings, education, retirement, It's up to you. ship in International Traders. Vast world | nem empire, sans th 
T learned long ago the success secret in wide organization keeps you supplied | globe... 1,253 acres of 
Mail Order is picking the right product. I with new products every month to sell | land, office buildings, 
reveal in my Free Course 3 tests your prod- by mail or other ways. Members also | warehouses. My Plan 
uct must pass to be a Mail Order winner! ГЇ attend my personal seminars held in je you ше my expr 
ow how to make up simple little ads that cities near you, Mail coupon for Course | ience to 
bring in orders and cash. Everything I tell you and home business report. No charge or | start in your own big Learn unbeatable fighting power, 
is based on my own success, I know it works. obligation. No salesman will call! Find | Profit home business. 


BLACK BELT INSTRUCTORS 
BUY BELOW WHOLESALE nut what Mail Order holds for you 


pe HOME STUDY COURSE 
NC Ud ciu LM FREE MAIL ORDER COURSE COUPON ror LLL CERTIFICATE AWARDED 
Ч A 
кыйс eT DELES DECR ORIENT KARATE SCHOOL 


best selling imports. Deal in one or many. " 
Buy Below Wholesale direct from overseas І 6100 Variel Avenue, Woodland Hills, СА 91367 


supplier, You keep all the profit. I will also Û Send Free Mail Order Course . .. Show me how | 

can start a Mail Order/World Trade Business of my 
ACTUAL curs QUI GREEDY LT. MEMBER STRIKES P Own. There is no obligation; no salesman will call 
DF MAI MIDDLEMEN. "Can make IT RICH. “Followed your 


ВОН more prol import. advice and got à Mee ad. py 
ame _ 

ORDER r- Я 

l Address 


I city _ Ci PNEU TLA 
Amm em em i Save 3 days, give ZIP for fast reply: mem sem m =й 


NEW EDITION! NEW LOW PRICE! 

- An expanded and 

HIGH SCHOOL I E e 
1 the original The Wil- 

adults FINISH ® derness Home Pow- 
Ч ersystem And How 


KUNG-FU - KARATE 


BUILD син POWER TOOLS 


‘il Thiessen, 


MAKINGII . J 
©1977 INTERNATIONAL TRADERS 


{ American School has. 
1 


KITS FROM 
$34.99 TO $139.99 


HIGH SCHOOL AT HOME spare time for а 
1 over 80 years. DIPLOMA AWARDED. Info. ү To Do It. The first 


ree, no salesmen. 
American School, Dept. 10169 


complete guide to 
home installation of 


NOE NEN QC кек. lowvoltage tech. 
e nology for energy 
self-sufficiency! Send $10.95 (U.S.) Clock Components 
($14.95 Canada and Foreign U.S. $) to Sjock Mevemante: Battery, 
ast Grade of High Jim Cullen, Box 732P (44850 Highway 
choo! Completed: None 9th 10th 11th ^ 101 N.) Laytonville, Ca. 95454 & receive 
== NO FINANCE CHARGES ww free our 88-page catalog worth $2.50. 
Visa/MC Okay. Phone (707) 984-6186. 
[au 31.00 for. 
n ашны SS NEN SS SS ENDE пышы r НБС: оран (жыш! DEUS 3 оп $10.00 
] NEWPORT ENTERPRISES, INC. DEPT C 
2313 W. Burbank Sivd., Burbank, Calif. ©1806 


MAKE OR REPAIR CLOCKS 


і 

| for FUN апа EXTRA WE ES 
| INCOME! 

| 
| 


BROWARD FLAG P.O. BOX 8593 - PS 
Asheville, NC 28814 


Try Klockit's selection of super ac- 
curate QUARTZ Battery Clock Move- 
ments, Dials, Hands and Numerals 
at Bargain Prices! Free Catalog & 
Booklet: Creative Clock Making for 


the Whole Family! 


SEND 
TODAY! 


KLOCKIT 


DEPT. PS1, P.O. BOX 629 
LAKE GENEVA, WISCONSINS3147 


FREE HANDS WITH EACH MINI MOVEMENT PURCHASED 


L We Welcome Phone Orders Call [414] 248-1150 For 1st Class Catalog Delivery - Send 50c 
окыс жышт шаша MESE] ойын: Cmn 


‘Assemble ош unique Magnatrac. 
Tractor Kit. Buy factory direct. 
Catalog of Kit construction. 

and uses — 550. "Buil-toursell" 
Plans — $7.00 (refunded on any purchase). 


PS11 Ci 


‘Ada $1.75 for Shipping & Handling in U.S.A. 


THE INNOVATIVE TIRE CHAIN DESIGNED SPEC- 
IFICALLY FOR THE AUTOMOBILE OF THE 80S. 

* Easy to instal. No jacking required. 

* Superior design. Won't damage tires. 

+ Excellent traction on ice or snow. 


smoother, quieter riding. 


reat for campers, RV motor homes, to. 
* Three to four ime longer Ме. 
OUR WARRANTY: Your chains are warranted to be 
free trom di in workmanship and materials 
for one year. 
THE LAL CHAIN® + 
BY CHAMPION 


To order, call TOLL FREE 1-800-451-3414 
or fill in and mail coupon. 
== 


I 
F Malito: Champion Cable Chain 1 
P.O. Box F, Swanton, VT 05488. i 
Division of Security Chain Co. 1 
Please rush me sels of the Champion Radial Chain! [| 
Rp 384350 por scar 10°73" wheels and $83.80 lor 14-15 wheels, Ш 
RB Pease give this information for each set ordered. Н 
f Teste NN H 
| us s i 
Q Check D Visi 1 
Gre. — Exp. Date —— A 
Name I 
Street [| 
су 1 
State ——- i 

Price inh — 
EE Er 
=d 


Super Magnet Lifts 100 „Pounds 


o gut popa a Riah ual 


ope E handing Aa open an eony MO EE 
Switch EIU Pen 


C ERIT 


‘on handle а "SESS 
Pandy Tor instant uae Smooth we 


T 
Haas ier ean рр 


NOVELTIES 
TRICKS * JOKES 
€ Saat 


Lom dienen 


The “Gelding” 
Lock Blade 


li - 3" Closed 


$ Surgical Steel Blade 


Bolsters ut 566 Post. & Hndi. 
Just The Right Size For Cutting Or Dressing 
and Small Game. 

Money Back Guaranteed If Not Fully Satisfied! 


WESTBURY SALES CO. DEPT.G-1-PS 
\ 373 Maple Avenue, Westbury, New York 11590 


_ 4795 
(Add $3 postagemnandiing) 30 Parts 
SEND FOR FREE CATALOG OF OVER 50 
CLASSIC FIREARM MODELS AND 100's 

OF MILITARY COLLECTIBLES-SOUVENIRS. 


1 THE COLLECTOR'S ARMOURY, Dept. PS 
! Box 1061, 800 Slaters Lane, Alexandria, VA 22313 


EARN \ 
ЕХТВА ІМСОМЕ 


NOW! BADGE-A MINIT makes it possible for you 
to fil orders for pinback badges you make 
yourself for every community use. Clubs, 


4 Dept. PS 181 

lox 618, Civic Industrial Park, LaSalle, IL 61301 
C YES, RUSH ME the Badge-A-Mini starter kit for only 

$17.95 plus $1.75 shipping. (Ш. res. add $.90 tax) 

Personal check or m.o. enclosed. 

Use charge card below: 
О М5А C) Mastercharge CJ Am. Express C) Diners Club 
C SEND ME FREE, the all color Badge-A-Minit catalog. 


Credit Card # 
Interbank # (MC) 
‘Signature. 


Exp. daie 


E | 
UNCONDITIONAL MONEY BACK GUARANTEE 


E 


130 3 SPORTS CARS 


You Can Build from Kits 


Just Published |] 
Giant igni Guide I 


I * 14 Day Money Back Guarantee * 
AUTO LOGIC PUBL. Please mail my copy 
РО, Box 2073 O $8 (3rd Class. US only) 
Department PS181 C)$11 (ist Class. US/Can.) 
Wilmington, DE 19899 O $12 (Foreign Air) 


(print) 


State Zip 
C) Master Charge. O Visa Exp. Date. 


Order TOLL-FREE 
Master Charge or VISA REGUIREDI Ge [| 


re) 604-6900 io Diis! Vi collect Б 


Get your College Degree 
анте! Bean ^ 


ELECTRICAL 
LR 


Learn at home 
ашу 

Rim to im E 

ully accredited. College degree 

awarded Electrical 


with major in 
Engineering. Master tho technology of electricity and 
and fc 


‘Send TE eaten lean lean i College Degree In Electrical 1 


Age 1 
1 


پپپ پپپ 


We've come a long way, Ben 


Our scientifically engineered wood and coal stoves 
have come a long way since Mr. Franklin’s first stove 
design. They'll heat up to 5 rooms of your home and. 
save you hundreds of dollars in the process. Our infor 
mative booklet, “Making Sense Out of Wood Stoves 
and Coal Stoves”, is yours for the ана and $1.00 
i postage and handling. Write Hayes Equipment 

., P.O. Box 526 P.S., Unionville, CT 06085. 
сор 673-2556 


Our Model 501 Fireplace Stove, shown, offers heavy 
boiler plate construction and an airtight fireview door. 
Free-standing model is dlso available. 


® 


Your home 
workshop 

can pay off 
BIG 


with 
B B this 


Power Feed? 1 


Planer Molder Saw 


Three power tools in one— 
a real money-maker for you! 


The BELSAW Planer/Molder/Saw is 
a versatile piece of machinery. It 
turns out profitable precision molding, 
trim, flooring, furniture...in all 
popular patterns. Rips, planes, molds 
separately...or all at once. Used by 
individual home craftsman, cabinet 
and picture framing shops, lumber 
yards, contractors and carpenters. 
Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free 
performance. And is so simple to 
operate even beginners can use it! 


; SEND FOR 
30-Day FREE Trial! excitinc Facts 
NO OBLIGATION-NO SALESMAN WILL CALL 


RUSH COUPON BELSAW POWER TOOLS CO. 
TODAY! Kansas city, Mo. 64111 


FARES 


BELSAW POWER TOOLS @ 
921 Field Bldg, Kansas City, Мо. 641 — 


Please send me complete facts about 
PLANER- MOLDER — SAW and 
details about 30-day trial offer. No 
obligation, no salesman will call. 
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184 | POPULAR SCIENCE 


Free: 


Edmund Scientific 


GET SIMULATED STEREO SOUND 
FROM YOUR TELEVISION! 


TELEDAPTER? easily connects to your own TV 
and stereo system to give Ms n full fion 
simulated stereo sound ti 
amplifier and speakers. TELED, 
electronic circuitry matches the impeder 
п your TV and stereo dE ours 

tape, or tuner input, while completely 
transformer owing the TV's & stereo's 
chassis, for safety. The matrix circuitry pro- 

vides two channels of PU iy ре 
directly Into your stereo. 
games and movies will never M. tne same 
after you hear the realistic thundering 
sound. Complete with hookup Instructions, 
2 year warranty. If not satisfied after 
15 days, return for full refund. 


*29"* plus *2** shipping & handling 


Astronomy, Microscopy, Biofeedback, 
Weather, Alternate Energy, Binoculars, 
Optics, Magnets, Magnifiers, Tool: 
Unique Lighting, Lab Equipment, and 
much more. Over 4,000 unique and 
fascinating products. Send for our 
FREE 112-page, colorful 1981 
Edmund Scientific Catalog. . Today! 


Rush me your free catalog! 
Name - 
Address 
City - 
State Zip 


Expiration Date Bank # 
Name 
Address 


N سا‎ 


Clip And Mail Coupon Today To: = State Zip 

Edmund Scientific Co, Dept. 3016 N+ — —— 

Edscorp Bldg, Barrington, N.J. 08007 RHORDE/ Columbia, Tenn, 38401 
NATIONAL CORPORATION (615) 381-9001 


No. 226 £1981 Edmund Scientific Co. CISEND FREE CATALOG 


WITH PLOW — 
COMMANDER 


FOOT-OPERATED 
SNOWPLOW CONTROL 
FOR 4x4's 


Plow snow faster, easier with PLOW COMMANDER 
foot-operated snowplow control. Plow blade is raised, 
lowered, angled right or left by pressing four watertight 
Switches with heel or toe. No toggle switches or rocker arms, 
to fuss with. Both hands are free for steering, shifting. Easy to install... 
Splice into vehicle's harness, plug-in. 
* Improves driving safety. e Reduces driver fatigue. e Fast plug-in and disconnect. 
or automatic transmissions only. 


FOR PLOWS EQUIPPED WITH ROCKER ARM OR TOGGLE SWITCH CONTROLS 
TRIO MACHINE & MANUFACTURING COMPANY. 


3 2 Tr @ P.O. BOX 187 WILLOUGHBY, OHIO 44094 
= 


Patent 
Pending 


(216) 942-3520 


ORDER PLOW COMMANDER NOW! SEND CHECK OR MONEY ORDER (NO C.O.D.) 


Please send —___________________ Plow Commander units. Price $98.50 each 
(includes shipping). Ohio residents add 4.5% 


PHONE DATE 


TRIO MACHINE & MANUFACTURING COMPANY 
P.O. BOX 187 - WILLOUGHBY, OHIO 44094 « (216) 942-3520 


MONEY BACK GUARANTEE 
(FULL REFUND IN 15 DAYS). 


1 AUTOMOBILES 


CONVERT YOUR V-8 GAS нос TO 
A THRIFTY V-4. Send $5.00 for book- 
let detailing conversion using NO SPE- 
CIAL PARTS, V-4 Company, Box 301, 
Ventura, CA 93002. 


ECONOMICAL DRIVING, POSSIBLE 
n Secrets! — FREE INFORMA- 
Avtek, Box 5202-L, Rockford, 


61125. 
GASOLINE MILEAGE INCREASED 
DRAMATICALLY, casily!! Details FREE! 


Techneering, Box 12191 
23502. 


Norfolk, VÀ 


BATTERY-Matic-Renews real power 
in new and used batteries. Easy to use. 
Send $4.95 to: RACA, Dept. BMB-1, 
Box 5400, Caguas, P.R. 00625 


SOLID-state headlight alarm plugs 
in fuseblock, Guaranteed. $9.95, ELA, 
Box 44334, Cleveland, Ohio 44144. 


STRANDED ON THE HIGHWAY? 


Big 107х407 Fluorescent, Weatherproot Signs. D: 
time or Night. Fis Cur, Vans, Trucks on Back Wi 
dow or Trunk with Strong Suction Cups - included. No 
Magnets. Instructions included. 
“FLAT TIRE" 
"NEED GAS" 
"CALL POLICE" 


PROPANE CONVERSION 


Cars, trucks. RV's-Use propane OR gasoline, 
SWITCH INSTANTLY! Uses regular trailer tanks, re- 
filable ANYWHERE! AUTOMATIC OPERATION— 
‘Same as commercial systems, but costs MUCH less- 
relilable MORE places! FULLY PROFESSIONAL— 
TESTED PROVEN SAFE— 1200 satisfied users 
already! Uses LOCALLY AVAILABLE. 

Build for as Ийе as $50 using hand tools. SATISFAC- 
TION ABSOLUTELY ог IMMEDI- 
ATE REFUND! Complete plans, shipped IMMEDI- 
ATELY—$1000 


Fleming Engineering, PS-5, Remsen, N.Y. 13438 


1A ELECTRIC VEHICLES 


ENGINEERED Electric Car Conver- 
sions. Maximum Performance. Eco- 
nomical, Uncomplicated. Details Free. 
ЗЕ, Бох 19409-АА, San Diego, СА 


DAVID ARTHURS, leading designer 
of HYBRID ELECTRIC car is now 
newsletter containing de- 
of latest research. Sample 
one, year subscription $15. 
Automotive Mileage & Performance, 
1008 W. Sunset, Springdale, Arkansas 


2 AUTO SUPPLIES & 
EQUIPMENT 


MAGNETICS FOR YOUR FUEL LINE, 
STRONG! Absolutely Money Back Guar- 
anteed! $20.00 per set, $2.50 each for 
handling and shipping. to: FUEL MAG- 
NETICS, Box 30033, Portland, Oregon 


SAVE MONEY! Tires, Custom Wheels, 
Auto Accessories - Buy Direct And 
Save. Send $2.00 For Catalog. Tyres 
International, 619 E. Tallmadge Ave.. 
Akron, Ohio ‘44310. 


100 MPG Carburetors? Drawings 
jand Details $10.00. Carbu, Rt. 1, Hitch- 
|cock, SD 57348. 


ALTERNATOR Generator Rebuilding 
Hedelund Engineering, 
е, Las Vegas, NV 89128. 


CLASSIFIED ADS $6.00 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge (give number & expiration date). First word 
in bold capital letters, rest of ad upper & lower case. Other 
bold cap words, $1 per word extra. Bold headline or white 
space, $24 per line. DISPLAY-CLASSIFIED $330 per inch, 
per month. Advertisers using a P.O. Box number must 
furnish complete name and street address for our records. 


CLOSING DATE for March issue (on Sale February 14) 
is December 26. Send orders to Mary C. Ansbro, Classi- 
fied Adv. Mgr., Popular Science, P.O. Box 9643, Church 
Street Sta., New York, NY 10249. 


“Getting The Most 
From Your Rabbit” 


PREVENTIVE 
MAINTENANCE 
* ADVANCED OPERATION o RACING 
„ RETROFITTING IMPROVEMENTS 
400 illustrations covering the Type 17 worldwide 
$8.00 (pospoid) rom: RABBIT BOOK. Bor 7005 


Edgewater, Florida residents include aN 
alos han: Mire 8 weeks for өт. 


3 AUTO TRAILERS & 
CAMPERS 


CAMPER/TRAILER KITS - PLANS - 
Fifth Wheels - Vans - Covers - Motor- 
homes - Simple construction - Save! 
Catalog $1.00. GLEN-L R-V'S, 9152 PS 
Rosecrans, Beilflower, CA 90106. 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


Easy te Виа PLANS 
60 KART 


42.50 

MINI BIKE ` $2.00 
ET. 

MINI CAR 00 
Down Е 

Ё, 32.00 
q $3.00 
$2.00 

ви 

.00 


5 


2 
Ө: 
x 
> 
4 
= 

se 

28 


TIO 
IFFERENTIAL S10. 
GEASS PA'P. TRACTOR $10.00 


MINI VEHICLES PLANS 
Dept. A, Chazy, N.Y. 12921 


5 AVIATION 


BOOMERANGS - INCREDIBLE RE- 
TURN! Exciting sport, Order Free cata- 
jigns! BoomerangMan, 
LA 71201 

ONE-MAN JET HELICOPTER — Eas: 
inexpensive to build! Detailed plans, 
drawings 7.00. HELICOPTER ЕХ: 
PERIMENTER'S HANDBOOK — $5.00 
Both — $11.00. Helicraft, Box 16488- 
A, Baltimore, Maryland 21217. 


` MANGLIDER Magazines, 12 Issues, 
$12.00. Box 1860-PSA, Santa Monica; 
CA 90406. 


ROCKET PROPULSION SYSTEM 

Build your own hot gas genera- 

tor that propels you approxi- 

mately 85 feet high at 60 

Send $10.98 for info-pack to: 
PROPULSION 
P.O. Box 2624 

Arlington, Va. 22202 


AIRCRAFT KITS 


Complete Detailed Plans 


soc 16 LIGHT BLIGHT PRO. 


бер ся PO Box 19828 а Houston Tous 7 


5A HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered. Carries one man plus. 
Flies over land/snow/water. Complete 
plans and booklet. $8.95. Aero-Projects. 
Box 5118PS, Cli 


BARTLETT Fi jucer, Complete 

Plans/Supplr Sources: $3.00. Write: 

erb Bartlett, P.O. Box 156-S, Silver- 
WA 98383. _ 


6 ASTRONAUTICS 


ANTI-GRAVITY No moving part 
magnets, gases or exotic fuels. Solid- 
state electronic levitation, Build flying 
models. Data, schematics, diagrams. 78 
pages 8x10 mimeo $15 ppd. Guaranteed. 
Box 132-A, Eureka Springs, Ar 


1263: 


ANTIGRAVITY _ Propulsion 
Free 


Devise. 
chure, RDA, Box 873-N, Con- 
cord, NC 28025. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


BOAT KITS—27 Trailerable models 
—POWER and SAIL - 11’ - 30’. Molded 
fiberglass hulls and decks come factory 
assembled - you install factory supplied 
interior. Save half factory-built cost. No 
experience required. FREE 48 page Cata- 
log. Luger, Dept. AC-81, 3800 West 
Highway 13, Burnsville, MN 55337. 
(612) 890-3000. 


BOAT PLANS - FRAME KITS - PATTERNS - 
Powerboats - Sailboats - Outboards - Canoes - 
Kayaks - Rowboats - Duckboats - Houseboats - 
Runabouts - Dories - Workboats - Fishing Boats 
-B'to 49' - Construct In - Plywood - Cold Molded 
- Wood/Epoxy - Fiberglass - Steel. Lowest cost, 
highest quality! Easy, proven methods include 
instructions especially for amateurs. No lofting! 
SUPPLIES - Fastenings - Fiberglass - Resins - 
Glues - Spars - Books - Trailer Plans. HUGE 
144-page catalog - $2.00 - Includes FREE 
"BOATBUILDING SUPPLIES" brochure. 
GLEN-L Marine, 9152 Rosecrans, Dept. SP, 
Bellfiower, CA 90706. 
8 BATTERIES, 
GENERATORS, ETC. 
NICKEL - Cadmium Batterys, Gov- 
ernment Surplus, A Must For, Wind Gen- 
crators, Solar, Electric, Homes, Auto, 
Send $1.00. Interplantry, 1535 Cun- 
ningham Ave., Merritt Island, FL 32952. 
9 ELECTRICAL 


SUPPLIES & EQUIPMENT 


TECHNOLOGY HANDBOOK 
(OW. YOU CAN. Buy Alternators Locally for $10. 
п ZN or MOV or Run 00у: Sup 
ld Simple Adjustable 
100A powerplant 
so Detailed Data's Steps for Rewinding and Co 
© Modification g simple tools! The 
Plus many Efficiency Increase Hookups, Schematics, 
Ac. to Fully utilize Engine, Water and Wind Energy 
NO Secret! Just $5.00 PPD. Ist Cl 
Са Rel. #7 
ESScoa's Pubs. H 
$ ВОХ 2004, MT. Vernon, N.Y. 10550  $ 


11 DO-IT-YOURSELF 


LASER HANDBOOK with burning, 
cutting, Ruby Reds, Co's complete plans, 
books, and parts, Send $4.00 to: Расо, 
Dept. PS, Вох 1902, Rochester NH 


MENT DWELLERS’ ROOT 
CELLAR Inexpensive winter COLD 
storage of fruits, vegetables. Plans 
$5.00. Flipit, Box 2505, Creston, B. 
VOB iGo, 


Reg. for 0-12 


leto, 
у, illustrated handbook. МО detali left 

.'Any roof. $6.85. Astro Skylights, 
1101 S. Georgpton Dr. Tucson, Ai 
zona 85110. 


SAVE MONEY! Eüsy-to-build wall 
t for under $100. Instructions and 
gram, $3.00. | M-Gem, Enterprises, 
Box 709, Nyack, NY 1096 


HYDROPONICS - Farming = the fu- 
ture! Book “THE NUTRIENT FLOW 
TECHNIQUE" tells ig how. Only $9.95. 
Western Hydroponics, Dept. PS, Box 


Y N CAMERA 
(fake type) looks like a real device, A 
crime ‘deterrent for  home-busin: 
$29.95 postpaid. Pacific Video, 10396 
Ahern Court, San Diego, California 
92126. 

FREE CATALOG of Formul 
remedies, plans. Methods and 
tions, Send to: Nile, Box 3520, Nashua, 
NH 03061, 


EVINRUDE 1980 Bargains . . all sizes 
. . $1.00 handling . . Scott-McCulloch 
parts . . Electra Marine, 610 Merrick 
Road. Lynbrook, NY 11563. 


BOATKITS - PLANS - PATTERNS - FRAME- 
PACS - FIBERGLASS - Worlds largest Cata- 
logues - 300 - designs - 8'/80' - plywood - fiber- 
glass - steel - POWERBOATS - inboard - out- 
board- jets cruisers - sportfishers - hydroplanes - 
runabouts - SAILBOATS - Daysailers - Trailer- 
sailers - Multihulls - motorsailers - (KYACK-CA- 
NOES - large selection wood - canvas - fiber- 
glass) BOATBUILDING - materials - hardware - 
fastenings - rigging - sails - plywood - FIBER- 
GLASS - polyester epoxies - foams - cloth - mats 
- C-Flex - special section boatbuilding with wood 
epoxy saturation system - catalogues $2.00 
(Book “One-Off Boatbuilding” $6.00) also (Book 
"Fiberglassing How To" $6.00) 
CLARKCRAFT 
16-S Aqualane Tonawanda NY 14150 


VACUUM CLEANER 
Troubleshooting made easy manual 

$1.00. American Enterprises, PS, 19304 
owen, Reseda, СА 9133! 


“WILLS - How to Make and How to 
Break Them." Will Making kit with 64 
page booklet by noted attorney. $2.98 

90c postage and handling 
‘Winding Hollow Es- 
1, Lebanon Jet. KY 


ELECTROPLATING, Complete Text- 
book. All Metals. Electroplate Metallic/ 
Nonmetallic Items, $9.95, Dotalls Free. 

Bay, FL 3290! 


GENERATORS, Outperform $200 
Models, Kit $64.50, Complete $79.50. 
Professional Ionizers, 204 N. Hydraulic, 
Wichita, KS 67214. 


ICE RESCUE CLAW Patented, make 
your own, rescue others or yourself. 
Complete instructions $3.00. Fully com- 
pleted 12 ounce Ice Claw $18.95. Post- 
paid. Borcuk, 21 York Drive, Covent 
RI 62816. 


FREE Information! Do-it yourself cus- 
tom mini-truck interior kits. Phase Ш. 
Dept. 81, 1111 Joellis, Sacramento, CA 
95815 2 

BUILD YOUR OWN LOG SPLITTER 

140 PAGES instruction. 50 pawes 

, both $9.95. Parts catalog only 
$2.50. Hardy's Equipment. Box 142P. 
Candia, NH 03034. 


PROJECTION ТУ... convert your 
TV to project 7 Foot picture . , . Results 
equal to $2,500 projector . . . Total cost 
less than $20.00. PLANS & LENS 
$16.00. Illustrated information FREE. 
rocomaae, Washington Crossing, РА 
18977. 


ELIMINATE! 
FURNACE HUMIDIFIER SCALE 
INSTALL this unique water flow 
drain control. Complete instructions. 
Send $9.95. Guaranteed! BJ Products. 
6868 Meadowdale, Cincinnati, ОН 
45243 


REUPMOLSTERY le Easy. Tools, 
Supplies, Fabrics, Cushions, Buttons 
Free Catalog. Upholstery Aids, Box 313. 

NY 11804. 


TELEPHONE Installation Booklet 
PGS Publications, 8A Asbury Road, 
Churchville, MD 21028. 


Brillant 4-00 picture 
from your own TV. Guar- 
anteed! 60-day free trial. 
Free 10-page brochure 
from. 


VSR, 433 Airport Blvd, 
Sulte 419PS, 
Burlingame CA 94010 


Do It Yourself Savings! 


the A unique ө doit yourit 


UROCK COMPA VY 


J. Box 11-Р, South Deerfield, Massachusetts 01373 


SCIENTIFIC SYSTEMS INC., 
[Now at last offers in kit or completed formi 
such unique products as; Nightime vision de- 
vices, super sensitive directional mikes, lowi 
ind high powered lasers, micro-mini-voice] 
transmitters, ultra sonic devices, super high) 
voltage generators, intrusion and sensing de- 
‘ices, scientific personal protection items, 
and many other hard to find products. Send| 
1.00 for catalog: SCIENTIFIC SYSTEMS INC.] 
Dept. S1, Box 716 Amherst, NH 03031 


Sick of For The Home! 


Network TV? 


ly 
from earth-orbitii 
cable TV satellttes!: 
HBO, Showtime, su- 
per в 
апа movies (гот 
around the world. 


We don't just sell information! 
We Manufacture Hardware! 


Our 94-page catalog and information 
book tell the whole story! Inexpen- 
EXT X 

al rare! s 
and more! Send $7.95 today! 


24-hour C.O.D Hotline BL 
т: 


(305) 339-7600 


SPACECOAST RESEARCH 
P.O. Box 442, Altamonte Springs, FL 32701 


GREAT SAUSAGE RECIPES 


227 page illustrated book explains 
sausage making plus home curing 
and smoking of meat, fowl and fish. 
Over 100 recipes. Free equipment 
and supply catalog has more infor- 
mation. For yours, send to: 

The SAUSAGE MAKER Dept. 12 
177 Military Rd. Buffalo, N.Y. 14207 


FREEZER FAILURE ALARM. 
Battery operated device provides audible 
and/or visual warning of freezer failure before 
contents thaw. Using less the $10 worth of 
material you can buy locally and the simplest 
of tools, ASSEMBLE YOUR OWN IN 10 
MINUTES. Plans $5.00. 


SC ENTERPRISES 


Now, you can generate your own hydrogen and 
convert your automobile to operate on hydrogen 
et electrolyzer and auto conversion 
instructions, plus details on sale 


RESEARCH & DEVELOPMENT 
Post Office Box 873 
Concord. North Carolina 28025 


рн en parts sores 
* RUBY LASER RAY GUN $15 00 
* CO2 LASER FOR BURNING/CUTTING 31500 
* BEGINNERS LASER VISIBLE REDand!R — $1000 
* LASER PISTOL and RIFLE $1000 
= HELIUM NEON VISIBLE RED LASER. $70 
* MULTI COLOR LASERS $15.00 
* LASER LIGHT SHOWS $12.00 
* LISTING OF ALL LASER COMPANIES $50 
LASERS UNLIMITED 


Dept. LT, Bax 716, Amherst, N. Н 03031 * 


~~ AMAZING ~~ 


SCIENTIFIC and ELECTRONIC 
DEVICES -1— 


PHASER shockwave and invisible FORCE 
FIELD generators. LASERS for weapons, cut- 


ling, burning. cloud writing, holography and 
‘special effects. NUCLEAR le accelerators 
and detectors. PLASMA, ION. HIGH VOLTAGE 


HIGH FREQUENCY TESLA COILS and LIGHT: 
NING rators. TRANSMITTERS and CON- 
TROL for security, telephones, intrusion 
detection, nature listening, PLUS PLUS INFRA. 
SONICS. ULTRASONICS. ENERGY. CHEMICAL 
and PERSONAL PROTECTION and SAFETY DE: 
VICES. SEND $1 for catalog of plans. kits and 
Completed items to: 
INFORMATION UNLIMITED, INC. 
P. 0, BOX 716, Dept. РВ 

Amherst, N. Н. 03031 


PUMP 


DRAIN + IRRIGATE 
CIRCULATE + SPRAY 


Heavy-duty rustproof bali- 

|bearing pump.Stainless 

shaft. 1 HP 1200GPH 60" high 

lor 3000 GPH 25'well. S200 GPH max. 1447 in. 

1"out.Belt or direct drive. Use lá HP or larger. 

|'"oney back guarantee Add $2 pstge & hnding$21.95 
Mi 1.1. 08502 


M dre 
. IRON GONADS 
Rn deris Майн» S Dorn те га 
latas er, шәл Removing’ Breching Glas 
{Sree SUPER CONTROVERSIAL Age S c Обу Do 
opp Uy Oveed Meere ONLY i 

LIBERATE GAS & WATER 
Hes we Avoid Turing Bach Gan & Weta Mater Dal 
ical Utes ө Uses Common Pace t Позна Equi 
[=н ә Сыа жшт Маш aris Typen scusa lj 
bere ON a 

TONE DEAF 

ee Burst Gamer tA d ue] 


ities Use Line Ripple To Rip You Off by Remotely Con- 
чота Agplances Durand, Miers ө ылык X20 Cr 
Ча Frees Vou of Ripple А Line Transients. ONLY $4 

John J. Willams, MSEE. as Seen on CBS “60 MIN. 
UTES" (38-78). EDUCATIONAL PURPOSES ONLY 
| FREE CATALOG WITH ORDER (81 Without Order). 


RIPPLED- OFF 11 | 


Consumertronics Со. 
MES 


FANTASTIC 
SCIENCE PLANS 


Stero-Controled Laser Show . . . 
Argen Geert / Купка Car 
Propane/ Gasoline Auto Conversion 
MHD Electrical Generator .... 10.00 
Low-Cost/One-Man Hovercraft 7.00 
Easy-to-Build X-Ray Machine 10.00 
Solid State Laser 6.00 
Visible-Red He-Ne Laser 6.00 
25 KV Tesla Coil 5.00 
Computerized Electronic Robot 10.00 
MONEY-BACK GUARANTEE 
— CATALOG $1.00 — 


RESEARCH & DEVELOPMENT 
Post Office Bax 873 
Concord, North Carolina 28025 


E 1 
Эте. 
struction. COMPLETE 
struction, 


LASER OR MASER PISTOL Complete 
Plans for Build 
ing—$3.00 each 
INVISIBLE FORCE 
FIELD—$2.00. MOON 
MAN ROBOT—$2.00 
SOUND LASER 


2 $5.15 
of super Science Projects—75¢. 
X FORD SCIENCE PROJECTS 
PO Box 948A, Duluth, GA 30136 


Enjoy free heat & power. Send tor 
energy Encyclopedia. Complete list 
of mig., cost, specifications, on 
mest alternate sources of en 


Energy Service 


MA St., Nashua, NH 03060 


12 HOME CRAFTSMAN 


“GETTING Started in Stained С! 
50c. Whittemore, Box 2065X, Hanover. 
0: 


REVISED 1980 MASTERLOG. 
sources For Everything Imagin- 
$3.00. Box 879-A, Fairfax, CA 


BUILD Walnut Lamp For $20. Send 
$3.00 For Plan. Otto Krueger. 402 Park 
Lane. Seymour, WI 54165. 


OLD-FASHIONED 
ROLL-TOP DESK 
FULL-SIZE PROFESSIONAL PLANS 


At fast! Plans for = 
authentic Roll Top 
Desk. Easy to use. 
+139 Double Pedestal 
Desk, 30” з 82° x 30° 
high. #140 Roll Top 
Unit adds 14” to het 
Both single and 
double curve end 
panels on drawing. 
EACH pan $7 or $14 
or both. Mailed 1st 
Class ppd. SATIS- 
FACTION GUARANTEED! 
FREE WITH ORDER—Cstalog of 150 full-size 
plans, Early Amer.. Medit. Spanish. Modern, English 
furniture. CATALOG ONLY—$1.00, relundable. 


FURNITURE DESIGNS Dept. $0-11 
1425 Sherman—Evanston, Illinois 60201 


13 TOOLS & MACHINERY 


^ Heavy duty - 2 inch 
capacity - 530.75. Send check or money 
Order to: J & H Sales Co. Р.О. Box 
22678, Beachwood, Ohio 41122. 

METAL Cutting Lath 
13048 Proctor, 


$12.65. 
Industry, CA 


LATHES — Unimat — Maximat — 
Sherline — Machinex, Catalog $1.00. 
Shop Supplies $1.00. Campbell, 2100 
Selma Road, Springfeld, OH 45505. 


SAVE Money, Effort. Carbide - tool 
book explains. Just $4.00. Technology 
Box 4239, Burbank, СА 91503. 


SMALL FOUNDRY Furnace, Supplies 
Free Literature. Pyramid ' Product: 
Dept. M, 3736 South 7th Avenue, Phoe- 

ix, AZ 85041 


ni 


Side pockets with nape, large ripper top, 
бапан, reinforced Wotiom. dark green 


в. о. Box 87. бе 
Goal City. IL 904. 
Outside Continental U.S.A. Add $2. 


Handy, Compact 
20 pce. Tool Kit 


for your car, boat 
or work at home 


Tough, tempered-steel set consists of: 

8 different-size sockets 

5 graduated wrenches 

2 regular screwdrivers 

2 Phillips screwdrivers 

1 ratchet pistol-grip handle for 
twice the tuming power and 
speed of ordinary tools 

1 awl for starting screws 

* Compact case 

Handy, rugged, lifetime tools for all kinds of 
‘emergency and regular jobs. All fitted into а 
handsome vinyl case with zipper opening. A 
handy set for every home ог shop. Easy to 
tuck away for emergencies in car, boat, or 
camper. 

A solid value at only $9.95 for complete set 
+ $2.25 shipping & handling). 

Residents of CA, CO, FL, IL, NY, PA, VA, 
VT, WI, add applicable sales tax. 

Send check or, to charge to Visa or Mas- 
terCharge, give name of card, account num- 
ber & exp. date. 

Popular Science Tool Kit 


Dept. 0181, Р.О. Box 9569 
New York, N.Y. 10249 


LOG SPLITTER PARTS 
2-STAGE CAST IRON 


GEAR PUMP 
Supplies 10% GPM 
at 650 PSI until more 


lower GPM and up to 
2500 PSI. Right hand 
couple), 3600 max. 


4-WAY CONTROL VALVES 


Built-in relief valve, 3/4” in-out 


siroke you 


$59 


return 
an't have to hold 
indie. Нет E102VO . 


% 24 x2" rod. 
x 30x 2" rod 


NEW ENGINES 


HP Tecumseh or 


tan, 1" 
M йы .$109 
of our products are guaranteed. Send $1.00 lor our 
тшне catalog оп hysrautes & lop spitter part 
IORTHERN HYDRAULICS 
1289 Vildmark, logan, Minnesota 33123 
(612) 452-1108 Prove orders. 


22m 


| ENGINES & MOTORS 


ENGINES to 19 H.P. for Mowers, Till- 
‚ Hobby. Repair manuals parts, Tre- 
adous savings, Fast, dependable, Il- 
rated price catalog $1.00. Ashland 
all Engines, Ashland, MO 65010. 


————O 
A ENERGY SAVING 


LOW DOWN YOUR ELECTRIC ME- 
It's perfectly legal, Details $5.00. 
esco, Box 1061-PS, Woodland Hills, 


RUSTRATED by BIG UTILITY BILLS? 
HT BACK! Use this easy to under- 
id guide. Send $2.75. EEE, Box 
8, Montrose, CA 91020, 


VOOD Heat Whole House With One 
ve And Forced Air Furnace, Details 
20, Brande, 60A Casilda, Freehold, 


JOW I cut my fuel oil consumption in 
— $3.00 — Kappa, P.O, Box 672, 
nomowoc, WI 53066. 


AVE UP TO 50% on electric bil 
bulb life 100 times. Super Bulb 
$3.50 each. 3 for $10.00 Send 
к or mon E. 
P.O, Box 1837, Cry: 
32629, Distributors wanted. 


ONVERT Your Gaslight To Elect 
е $48.00 Per Year On Energy Cost: 

Us $3.00. Q.C. Security, Box 596, 
alo, IA 52728. 


/OODBURNING STOVE 
0. Miner Machine, 
MI 49120. 


EDUCE your hot water heating bills, 
OR ELECTRIC. Details and catalog 
S. Energy Enterprises, Р.О. Box 
‚ Florissant, MO 63032. 


PLAN: 
1411 Harral 


ELIMINATE — BACKDRAFTS АМО 
CREOSOTE ODORS FROM WOODFIRES. 
Send $1.00 and Self Addressed Stamped 


Envelope To: Box 208 Station A, Winni- 
peg, M. R3K 2A1 
HOMEOWNERS - Proven Energy Sa 


ing „Methods | Compiled by Building 
Managers. $5.00. Art McWilliams, P.O. 
Box 4126(A), Baton Rouge, LA 70821. 


EARTH SHELTERED STRUCTURES: 
We offer a full underground design, en- 
gineering, and construction service, Send 
$3.00 for information, drawings, di 
grams and services offered. Earth Shel 
tered Structures, P.O. Box 212, The 
Dalles, OR 97058. 


EARTH SHELTER Di magazine. 
Articles, photos, plans of underground 
homes. Subscription $15. Sample $3. 
1981 GIFT CALENDAR of carth shel- 
tered homes, available now, $6. WEBCO 
PUBLISHING, Dept. PS, 479 Fort Road, 
St. Paul, MN 55102. 


NEWSLETTER. Earth Sheltered Hous- 
ing. Sample 50c (Stamps). Earth, Box 
202, Hildale, UT 84741. 


KEROSENE HEATERS. UL LISTED. 
For Home, Garage, or Shop. Clean, Sate, 
Efficient. 'No fumes, No smoke. For 
catalog send 50c to: Pepco, 13885 W. 
tol Dr., Brookfield, WI 53005. 


SAVE $$. My One Day Project Will 
Double Your Heat Output On Coal And 
Woodburning Stoves. $5.00. MEATCO, 
P.O. Box 464, Galesburg, IL 61401. 


15B ALTERNATE ENERGY 


MEAT AND COOL. New approach to 
collecting and storing the free energy 
that nature has given us, Details. $9.05. 
Casco, Р.О. Box 3443 Azalea Sta., Wil- 
mington, NC 28406, 


LACE AND STOVE USERS - 
ment your firewood supply with 
Easy to build. low cost trash 
burner gives you FREE HEAT! Send to- 
day for complete plans and instructions, 
$5.00. Kalyn Products, Dept. 14, Box 
72, Fayette, NY 13065. 


TWO INVENTORS SELECTED OUT OF 

THOUSANDS Patents and data on fuel- 
oss power devices for transportation, 
home, and industry. Send $10.00 to: 
Energy, P.O, Box 4310, St, Louis, MO 
63123, 
WOODSTOVE Buyers Guide. Over 200 
COMPARISONS. Easily Find The Heater 
For You. $3.00. Р.О. Box 11363-P, 
Kansas City, MO 64112. 


FREE INFORMATIONII 
Gasoline Mileage Possible! 
SECRETS — Avtek, Box 5: 
ford, Illinois 61125, 


Economical 


SOLAR Home That Works. Send 
stamped envelope for Free Brochure. 
Judron Associates, Box 1200, Conway, 
NH 03818. 


WINDMILL - As seen on Т.У. $5.00 for 
plans/instructions. Frank Buyak, Box 


166P, Pound Ridge, МҮ 10576. 


FIGHT BACK! 


FREE ENERGY 
PATENTS REVEALED! 
* AUTOMOTIVE BREAKTHRU - PULSED CAPACI- 
TIVE DISCHARGE ELECTRIC MOTOR RUNS ON 
TWO CAR BATTERIES. SYSTEM INDEFINITELY RE: 
CHARGES ITSELF. (INVENTOR RECEIVED CERTIF- 
КАТЕ OF MERIT FROM THEN GOVERNOR RON- 
ALD REAGAN) 

* SIMPLE 2 MAGNET GENERATOR. INVENTOR 
CLAIMS SIX TIMES MORE OUTPUT THAN INPUT. 
CAN POWER HOME, AUTO. e FIVE DIFFERENT 
SELF POWERED (NO INPUT) PERMANENT MAG- 
NET MOTORS. ө FOR A COMPLETE SET OF U.S. 
PATENT DRAWINGS & FULL DETAILS ON ALL OF 
THESE SEND $15 Ppd. (OR ADD $2 EXTRA FOR 
FIRST CLASS POST. & SAME DAY SPEED SER- 
VICE. FOREIGN ORDERS $18 U.S. Ppd. AIRMAIL) 
THE FREE ENERGY PRESS 
DEPT. PS105 P.O. BOX 22469 
ROBBINSDALE, MINNESOTA 55422 


HEAT STORAGE TANK 
Build your own super insulated tank with sin- 
gle or multiple heat excl rs, во simple 
апа efficient you'll be amazed! Use for Solar, 
Hydronic Fireplace, Domestic Hot Water, ога 
combination. Use with hot water heat or 
forced air systems. These are the plans 

ve been waiting for! Information $2.00. 

led Plans $20.00. 

R. C. SYSTEMS 
1202 Commercial Dr., Unit #1 

Excelsior Springs, MO 64024 


KALWALL'S SOLAR 
, HEATING CATALOG 
Full line of solar heating compo- 
nents, including Sun-Lite* glazing 
and tubes. Order all materials from 
one source. Send $2.00 for catalog. 
Solar Components 
Dept. P, P.O. Box 237 
Manchester, NH 03105 


ENERGY BOOKS 
AT LAST! All significant books on SOLAR 
energy AVAILABLE BY MAIL. Also WOOD. 
heating, WIND & WATER power, METH- 
ANE and more, Send for 3rd edition catalog 
with book descriptions and conversion 
tables. US $1.00 REFUNDABLE. ENERGY 


BOOKSTORES, Dept. PS-67, 14922 
Hawk Dr., Palmdale, СА 93550, 


17 BURGLAR/FIRE ALARMS 
ا ا اا‎ 


AFFORDABLE SOLAR ELECTRIC: CHIMNEY AND — WOODBURNING 
Simple device is smaller than a bre: STOVE fire cxtinguisher. Used by fire 
box, costs less than $10.00, uses old | departments. Extinguishes flue” fires 
flashlight battery parts and turns sun- ly, quickly, without water damage. 
light into USABLE 12V power. Plans $9.95, Special $6.95. S.A.V.E. 
$4.00. Sunwatt, 932 Moreau, Jefferson uting/i57 Pheasant "Run/Am- 
City, MO 65101. herst: NY /14120. 

ENERGY INTEGRATION - Book on Al- ~~ DOORKNOB BURGLAR 
cohol, Methane, Electricity, & Solar GS ALARM 
tems "for homesite energy production. ) Just Hook Door-Guard over inside door- 
$2.00. AlEnSy, Box 200, San Marcos, | U bS edus tonii, око Ded E. 
TX 78666. ML. aios ata touch by a hand or obiect on out 
ا‎ side ^ Door Guard on your 

MYDROGEN-ELECTROLYZER Plans ‘doorknob, you can areal peace 
$10.00, Inquires $1.00. L. Spicer, Line- of mind, © $795 each 
ville, 1А 50147. ius $1.50 а 

DR. T. IPRISES, LTD. 

SOLAR BATTERY CHARGER For 322 Atrium Bldg. 

Flashlight Batteries. $3.50 Complete In- 99 W. 10th Ave. 


structions: Solarmid Company, P.O. Box 
153, Oak Forest, IL 60452. 


AVE 10-30% ON GAS HEATING 
LS*. Efficiency-tune your system 
e improving home comfort, No al- 
tions, just do it yourself adjustments 
bout ‘one hour. Send $5.00 for easy 
llow instructions: Energy Ideas, Box 
Romeoville, IL 60441. 


LANNEL SHEETS, 100% cotton. 
ned. 90x108, $11/00. All sizes. Free 
log, swatches. Clotherafters PS, 
art Lake, WI 53020. 


ARTH SHELTERED HOME PLANS 

ngineered interchangeable — basic 
ling plan $85.00. Additional sets 
00. Fall-out shelter $25.00. Passive 
greenhouse, Automatic ‘shutters 
00. Booklet of many design changes 
0 plus $1.00 to: Earth Sheltered 
e Pins, RR2, Qualicum Beach B.C. 


SUN TRACKING SOLAR COLLECTORS. 
World's most Efficient System, Brochure 

. Ross Solar Systems, Medina, 
Washington 08039. 


WATERLESS SOLAR HEATING SYS- 
TEM, 2 year payback potential, plans 
$9.95, Solo Energy Co., Box 994, Davis- 
Ville, RI, 02854. 


WIND ELECTRIC SYSTEMS. Patent- 
ed, most advanced, cost effective, 25 
year warranty. Residential, commercial. 
Exclusive distributorships. Information 
$3.00. International Energy Systems, 
119 E Lucy St. Florida City, FL 33034. 


SOLAR CELLS— Make in Your Ga- 
rage. Process Specifications, Suppliers 
Directory, Instructions, $12.95. Vortex, 
Box 5633, Richardson, TX 75080. 


Eugene, OR 97401 


21 HOBBIES/COLLECTIONS 


PRECOLUMBIAN BEADS: Excellent 
gift for antiquities collectors. Guara 
teed genuine pre-Inca Peruvian burial 
. Five small beads in coin 
frame, $10.00. Richard Dale, 219 
Chamblin Street, Woodruff, SC 29388. 

COLLECT Military Medals. List 50c. 
Vernon. Box 387PS, Baldwin, NY 11510. 


25 FORMULAS, PLANS 


PENNY FORMULAS, 1,000. 
Prepared Product Formulas. 


Box 352 
NH 03061. н 
20,000 MONEYMAKING FORMULAS! 


Easily 
‘Send 
Nashua, 


CATALOG - $2.00 - REFUNDABLE! 
GWAG, Box 193, Brookfield, WI 53005. 


BEEN 17V 19811157 MEM 


HENLEY'S 
20th Century Book of 
10,000 Recipes, For- 

mulas & Processes 

(Latest Edition) 
Mere ıs а wealth of prac. 
tical, “accurate and clear 
information апа instruc: 
Won that сап save you 
thousands, or make you a 
fortune! Housewi 


Discover wi 
commercial products- learn new money savings 
and exciting way of doing things, As indispen- 
Sable as а dictionary, Satisfaction guaranteed. 
‚ Only 
'andling- 


Dealer 
EMBASSY SALES Dept. PS-48 
Box 67, East Elmhurst, N.Y, 11369 


26 SCIENCE & CHEMISTRY 


CHEMICAL Ap; 
Catalog one dollar, Avatar, 
213, St, Charles, MO 63301. 


NEW 200 Page 1981-82 catalog, li 
ing thousands of chemicals, science 
equipment and labware. Send $2.00 to: 
Merrell Scientific, 1665 Buffalo Road, 
Rochester, New York 14624. 

CHEMICALS -Apparatus -Glassware, 
Catalogue $1.00. Starr Scientific, 916 
Madison ‘Street, “Manitowoc, Wisconsin 

4220. 


ECONOMICALLY Priced! Chemicals - 


Lowest prices. 
tar, P.O, Box 


Apparatus. Catalogue-$1.00. Hagenow 
Laboratories, 1302 Washington, Mani- 
towoc, Wisconsin 5422 


HOLOGRAMS! SENS; 
mensional Movies, Jewelry 
CATALOG, PLUS GIFT with ordi 
Graphics," Вох 237, Somerville, 


MA 


atus, project book: 
log $1.00. Send to! 
14A Hughey Street, 


Pioneer Industri 
Nashua, NH 0306 


MEMISTRY Catalog, 50c, Special 
List. Laboratory Sales, Box 161-D, 
Brighton, MA 02135. 

SEVEN Spoctoxraphs, Good, Used 
30° New Cost. Geologie Testing Inc., 
100 Rogers St, Atlanta GA 30317. 
(404) 373-6291 
27 PLASTICS 

Crystal 


. Profit- 
Casto- 
Wood- 


81A/PS, Box 391, 
stock, IL 60098, 


29 LOG CABIN & 


HOME BUILDING 


SOLAR Homes, WOOD Heat Homes, 
ARCHITECT Designed Plans $5.50. 
Northern Design, 28 Elm Street, Mont- 
pelier, Vermont 05602 


GEODESIC Shelters’ advanced high- 
tech dome solves past dome problems. 
For information/plans send $3.00 to: 
Geodesic, P.O, Box 1384, Minnetonka, 
MN 55; 


UNDERGROUND Shelter - Now Design 
For Survival Of Radioactive Fallout, 
Tornadoes, Etc, Detailed Drawings And 
Instructions, $12.50. Request Plan 
5112. Tensor Dynamics, Inc., Р.О. Вох 
38503, Hou: TX 710! 


House $14.95 
I live underground. Underground, 1413 
Lexington, Clovis, New Mexico 88101. 
GOVERNMENT LANDS - from $7.50 
Acre! "Buyer's Guide" . . plus nation 
wide listings - $2.00. Surplus Lands, 
Box 19107-FA, Washington, DC 20036. 


ENTE 


1184 SQ. FT. FLOOR SPACE: $3,600 
Lit Ош, ое pues T 
M баб ir pre 
ed vert manuei ED A 
00 for plan #148 to: 

DEPENDABLE PRODUCTS CO. 

P.O. box 1645, Vista, Calif. $2083 


31 


GROW GINSENG! $50 
seeds, roots. Goldenseal. 
Collins, Viola, IA 52350. 


32 REAL ESTATE 


OWN CANADIAN LAND FROM $47 
ACRE— Choice properties across Can- 
ada, Low monthly payments. Cottage, 
hunting, fishing and investment. Twelve 
month exchange privilege. CATALOGUE 
$1.00. Write: Canadian Estate Land, 
Dept. 22C, 286 Lawrence Ave. West, 
Toronto, Canada ЗА! 


NURSERY STOCK 


pound. Have 
Information, 


000 Valuable Gov. 
ernment land available low as $6.80 
per acre, Campsites, farms, homesites. 
Fabulous business opportunities. Latest 
report! Send $2.00. Satisfaction Guar- 
anteed, American Land Disposal, Box 
913-B, id, MI 49423. 


CALIFORNIA. Ас . $30 
down, $30 monthl: . Sher- 


man Oaks, CA 91423. 


SPRING” CATALOG! "Over 2,800" Top 

‘Coast to Coast! UNITED FARM 
12-PS West 47th, Kansas 
© 64112. 


FREE! Big Spring Catalog! 
5,400 country properties de- 

pictured! ^ Land, Farms, 
es, Recreation, Retiro- 
elected best ' thruout 
Over 700 offices, 43 states 


b 
the U.S. 
All Across America! Yours "FREE from 
the World's Largest! STROUT REALTY, 


Inc, 7 S, Dearborn, 
Chicago, IL 60603. 


LOOKING FOR A LITTLE PLACE IN 
THE COUNTRY? — GOOD inside in- 
locating AND buying 

Box 592, 


Dept. 5810; 


on 


Dept. NC, 1121 Sherman 
Coeur d'Alene, ID 83814 
(208/664-8161) 


34 CAMPING 


EQUIPMENT & TENTS 


FREE Catalog, Everything for Camp- 
Ing обатртог, Box 407P, Bogota, NJ 


35 AQUARIUM SUPPLIES 
LIVE SEA HORSES 5398 


Kit includes 4 adults & up to 30 ponies 
{rom pregnant male, marine salt food. ive 
plant, live snail & instructions 

‘Above kit with Custom Aquarium, sca hore tree 
‘seashells, coral, silica sand * 2 ghost shrimp 57.95. 
Large Deluxe Aquarium with all custom kit ac 
сешопез А 10 adult sea horses (2 preg. males- 
up to 60 sea horses) $12.98. Аит sent ppd 
Live delivery guaranteed. via air mail 
ма Herne In. Oept. PS 11, Box 1477, Coral Gables, А. 33004 


39 EARTHWORMS, 
CRICKETS, FROGS 
FREE Lite: 
Red 
н 000 — $32.50. Postpaid with 
free book on How and Where to Sell. 
Carter Farm — 12, Plains, GA 31780. 
40 HUNTING & FISHING 
INFORMATION 
GUAIL AND EQUIPMENT CATALOG. 
Also booklet "How To Produce And 
Sell Quail Year Around." Send 25c. GQF 


Manufacturing, P. O. Box 1552-K, Sa- 
vannah, GÀ 31402. 


41 TAXIDERMY 
c,EXOTIC Buttorfica. | Beetles. Giant 


alog $1.00. Scientific, Р.О. Box 307- 
Round Lake, IL 60073. 


FIELD GLASSES, 
TELESCOPES 


logue! Thousands War sur- 


ture, Ri 


e Fishworms, 
1000 


42 


bargains. Lenses. Prisms, 
Binoculars, etc. Jaegers, 
Frick Road, Lynbrook, NY 


Equipment Man 
facturer's Representative. Report $2 Re- 
fundable, DEE, 400 W 4th #239, 
Odessa, TX 79761. 


43  GOV'T. SURPLUS 


"GOVERNMENT SURPLUS Directory." 
Buy 500,000 items (including Jeeps) 
...low as 2c on dollar . . . direct from 
Government! $2.00 (guaranteed). DIS- 
POSAL, Box 19107-FA, WASHINGT! 
DC 20036. 

1981 SURPLUS Army, Navy store 64 
page illustrated catalog. Send $1.00. 
Ruvel, 3037 North Clark, Dept. M12, 
Chicago, IL 60657. 


‘SURPLUS JEEPS - $19.30! - CARS - 
513.501 - 650,000 ITEMS! - GOVERN- 
MENT SURPLUS - MOST COMPREHEN- 
SIVE DIRECTORY AVAILABLE TELLS 
HOW, WHERE TO BUY - YOUR AREA 
$2 - MONEYBACK GUARANTEE - "GOV. 
ERNMENT INFORMATION SERVICES, 


SAN 
FRANCISCO, CALIFORNIA 
JEEPS $52.40. Airplanes $75.01, 
Boats $7.50, direct from government. 
Directory and Surplus Catalog $2.00. 
Midwest Surplus, Box 401-PS, Dayton, 
lo 


EPS - $18.88. 675,000 
Buy In Your Area! How! 
“Moneyback GUARANTEED 1981 Gov- 


ernment SURPLUS Directory" includ- 

"Buy G-LANDS" - "G-Oil/G-Gas 

LOTTERIES,” $2.00. GSURPLUS, Box 
2009-C, Syracuse, NY 13220. 
46 PROFITABLE 
OCCUPATIONS 


SURPRISE Everybody. Become No- 
tary Public now. We guide you, free. We 
sell notary needs. Raise your image, job 
value, Income. Assistance nationwide 
Brochure: Gulf, 234 Club-B, San An- 
tonio, TX 78201. 


MECHANICALLY INCLINED INDIVIDUALS 


ELECTRONIC DEVELOPMENT LAB 
Box 1560G, Pinellas Park, FL 33565 


47 BOOKS & MAGAZINES 


VEGETARIAN GEOLOGY, IS IT A 
TRUE CONCEPT? 74 page thesis with 
ictures, $3.75 per book, +50c mail- 
ing, Allen Linderman, К.К. 1, Box 131, 
Carrington, ND 58. 


FREE Magazine featuring 500 books. 
Health. nutrition, organic gardening. 
environment, energy. Provoker Press, 
St. Catharines-505, Ontario L2R 7C9. 


you learn our GOD GIVEN tech- 
SUCCEED rive tor achieving success. 
1и YOUI == 
‘Send 
BUSINESS ES eum 
osea or 
PERSONAL о: 


ин 
BY ; 


49 JOKES & NOVELTIES 


FREE— World's Leading Novelty 
Catalog. 1600 Jokes, Tricks, Sclence, 
Sports, Hobbies, Johnson-Smith, C-11, 
Mt. Clemens, MI 48043. 


s ke Collection. 
jaster Storyteller Send $2.50 to: 
Box 911 PS, Mesa, AZ 85201. 

MAGIC TRICKS, 
PUZZLES, ETC. 


ot 
LDH, 


50 


FREE! $2.00 trick, huge catalog, all 
7 Scotch Plain: 


51 COINS & CURRENCY 


3 OLD Liberty Head Nickels Only 
$1.00. Issued before 1913. Limit 1 Set 
(Adults Only.) Plus price lists. Littleton 
Coins, HL-2, Littleton, NH 03561 


TEN Foreign Coins from Iceland, Is- 
rael, Pakistan, Algeria, etc. Only 10с. 
(Adults Only.) Wonderful price list in- 


cluded. Littleton Сой 
NH_03: 


MB-2, Littleton, 


_ THREE Different Tradesman Tokens 
$2.00. Coin Lists Free. Sayers. 
TN 37601. 


1000 
Unak 


Johnson Cit; 


100 INDIAN And Lincoln Cents, 1920's 
And Older, $10.00. Wesley Rood, Box 
171-M, Waukon, IA 52172. 


52 STAMP COLLECTING 


50 DIFFERENT Old U.S. between 
1861 and 1939 $1.00. Ed Roush, 423 
Shepard, Mansfield, OH 44907. 


UNITED NATIONS 3 Complete Mint 
Sets 25с, Approvals. Cornet POB 
1509-P, Lake Placid, FL 33852. 


FREE — 220 United States and 
Worldwide Stamps, Approvals, Stamps 
Pops, Box 1427, Bellflower, CA 90706. 


200 DIFFERENT U.S. Used Stamps 
$1.00; 500 Different $5.00; 750 Dif- 
ferent $11.00. Burke's Stamps, Box 
219-P, Glenshaw, PA 15116. 


50 YEARS Old, fifteen different United 
States, over fifty years old 25c with ap- 
provals. Jaxon, Box C11, New Rochelle, 
NY 10804. 


53A SATELLITE TV 


SATELLITE T.V. antenna kit $850.00. 
Sphero-Sat, Box 2131, Roseburg, OR 
91410. (503) 613-4952. 


54 RADIO, TELEVISION 


36c TUBES, Radio & TV! Free Color 
Catalog, Cornell, 4217S University, San 
Diego. CA 92105. 


FREE Educational Electronics Cata- 
log. Edukits Workshop, Department 
807-A, Hewlett, NY 11557. 


RECEIVE Free Uninterrupted movies, 
sports with your own TEUR SUB. 
SCRIPTION TV ANTENNA. Complete 
Plans Guaranteed $9.05. Phillips-Tech 
Electronics, Dept SP-2, 5025 North 68th 
Street, Scottsdale, AZ 85253. 


CABLE T.V. DESCRAMBLERS AND 
CONVERTERS. Build or Buy. For In- 
formation send $2.00: C & D Company, 
P.O. Box 21, Jenison, MI 49428. 


POLICE Scanners, Crystals, Radar De- 
tectors. HPR, Box 19224, Denver, CO 


REE World 
provals. Froelich, Box 4 
Grove, IL 60053. 


packet. Penny ap- 
B, Morton 


OLD U.S. Stamps on appro 
ter, Box 15355, Philadelphi 
19111. 

10 ISRAEL Stamps Free - Approvi 
W-B Stamp Co. Wilkes-Barre, 
18703. 


SEND only 10c for nice collection of 
U.S. Stamps including $5.00 issue and 
scarce mint Sipex Souvenir Sheet. At- 
tractive price lists of other beautiful 
stamps and collectors supplies included. 
Mystle Stamps, 58-2, Camden, NY 
13316. 


U.N. 8 Mint Sets $1.00! Approvals. 
Gordon Davison, Key Largo, FL 33037. 


FREE Mint Set, Worldwide Аррго 
В.Е.А., Box 335, Bayside, NY 1136. 


FREE, U.S, Mint Set. Approval 
debrand, Box 4867, 
95054 


anta CI 


IR Sheet Free with Approv- 
Box 3594, Portland 


Regardie: 
logue. Zamora, 1 Mendez Lici 
Sebastian, Puerto Rico 00755. 


MAKE MONEY IN STAMPS. Take ad- 
vantage of changing markets р 
Profits" shows you how. Send $2.00 to- 
day. Terex, Box 2315, Palos Verdes, CA 
90274. 


PENNY Approvals! Regardless Cata- 


logue! Kloster, 4164—52nd Street, San 
Diego, CA 92105. 


[BUILD YOUR OWN TV CAMERA! 
“ideal for home & business" 


[== D 
iam 


АТУ Research 


HONE оя WHITE FOR FREE 
(нАто CATALOG OF KITS 
DIAL 402-987-3971 oder? 
1305 BROADWAY 51. N. 

DAKOTA CITE пава 68731 


55 ELECTRONICS, 


STEREO, HI-FI 


LINEARS - Send 
Matco Electronics 
lac, MI 49601. 

AUTO STEREOS, Ното, Stereos, 

Scanners, VCR's, Telephone 
re! Lowest Prices! America's 


атр For Details - 
ox 316D - Cadil- 


FREE Surprise collection 
approvals. Jay, 1784 Union, 
cisco 94123. 


100 DIFFERENT U.S. 25c, approvals. 
Bradley, Box 4258, ‘Midlothian, VA 


WORLDWIDE COLLECTION - 100 
different stamps - only 10c with fan- 
lastic worldwide approvals. Nazlo, Box 


423-OE, Audubon, PA 19407. 


2,000,000 STAMPS - 150 countries 
2g gach. Belden, Box 4149, Dearborn, 


SRAEL-20 DIFFERENT, 10c Approv. 
Data Stamps, Box 5552, Jackson- 
ville, FL 32207. 


BUILD AN ORCHESTRA 
THE WAY 


Preview the worlds most advanced 
Do-It-Yourself Organs, Pianos, Syn- 


Rá. Lancaster, РА 17601 


55A COMPUTER 


SAVE 90% Build Your Own Mini- 
computer. Free Details. Digitronic 
Corporation, 2723J West Butler Drive, 
Phoenix, AZ 85021. 


FREE! Big Bargain Catalo New 
Edition listing thousands of bargains 
including U.S. & В.М.А. stamps, 


packets, albums, accessories and sup- 
plies. Also, fine stamps from our ap- 
proval service, buy any or none, re- 
turn promptly. please. Jamestown 
Stamp, Dept. Él1PS, Jamestown, NY 
4101. 


25c Ap- 
Laval, 


CANADA Gardens Mint Onl: 
provals. Rheaume, 91 Valois, 
Que. Canada H7M 1A9. 


ON STAMPS 


For only 25¢, get all your favorite. 
characters on seven colorful Post- 
age Stamps. Vei aiso send you 
We Зоте on how à get a dr 

c=." ent collection of Disney Stamps — 
FREE. Pius selections to examine. 
|] Buy any or none. retur the bl 
|| Seer Cancer our service мүн. 


‘Sent 25 w: GARCELON STAMP CO. 


Up to 15% Discount 
on TRS-80' 


26.1051 ак LEVEL 1 
26-1056 16K LEVEL I. 
26-4002 64K DRIVE 


$ 424,00 
670.00 
3466.00 


TIS C. Second Av.. 5. 
Coiro, Georgio 31728. 
377-7120 Go. Phone No. 


56 RECORDS, TAPES, etc. 


OLD Radio Programs On Cassettes. 
ree Catalog. Nostalgic, Box 16365-P, 
MO 6312 


TAPES! Discounts to 
по purchase obliga- 

discount dividend 
100% guarantees. 
details. Discount Music Club, 650 Ms 
street, Dept. 4-0181, New Rochelle, 
NY 10801. 


57 MUSICAL INSTRUMENTS 


INTERNATIONAL Catalog valuable to 
makers, repairers of stringed instru- 
ments, Imported woods, parts, accesso- 
ries, kits. Fine an-made violins, vi- 
cellos, basses and bows. Send 25c 
or catalog. 10% Credit certificate will 
be enclosed. International Violin Com- 
pany, Ltd., Dept. JY, 4026 W. Belve- 


lere 'Ave., Baltimore, MD 2121. 

ALLIED Wholesale Musical Instru- 
ments, 476 E, Fordham Road, Bronx, 
VY 10458. 


NEW Tax Loopholes Discovered. Ev- 
eryone eligible. Free Sample Newslet- 
ter. Write: ULC, Box 179-00, Clarkston, 
GA 30021. 


FREE amay for your product. 
Booklet explains how, where. $4.95. 
Ball, Box 703PS, Duluth, GA 30136. 


BUMPERSTICKER Printer, Easy. 
Fun, Details. РОВ 22791 (LLC), Tampa, 
FL 33622. 


MAKE MONEY PRINTING business 
cards, pencils, matches in Gold. Easy, 
РОВ '24986(LLC), Tampa, FL 


CUSTOM Cabinetmaking the busines 
and the work, Written by serious wood- 
worker and businessman on techniques 
of office and shopwork developed by 
starting and operating a three man 
shop, Applicable to other endeavors. 
$10.00. Woodbarn, 1209 Newcastle, 
Beaufort, SC 29903. 


GET RICHI! Secret law smashes debts 
rings cash and credit! Details FREE! 
WealthKit-S, Billings, NY 12510. 


GUITAR PICKING. Fantastic method! 
Easy, Modern songs. No ripoff, Begin. 
ners or advanced | courses, 
Guitar, Box 85, Springdale, 
Canada, A0J 1T0. 


DULCIMERS Kits From $29.00. Bro- 
chure, 
#8, Minn 


MUSICAL SAWS - Since 1021 De- 
а! ЕЕ ‘Sawing News". MUSSEHL- 
NESTEN HAL, 130 PS, Delavan, Wisconsin 


S^ n ACCORDIONS 


40 Mode 
SAVE! Di 


nal 
or Electronic. Terms. Trades 
welcome. Home Trial. Hohner 
Button models too. FREE 
and Importer pri 
ACCORDION CORPORATION 
mont Avenue, Chicago, Ill. 60641 


5535 (РХ) 


58 


POEMS - SONGS WANTED. Free Pub- 
Broadway Music, 
1, 33578. 


SONG WRITERS 


Productions, Box 40001-PS, Nashville, 
IN 37204, 


59 IMPORT-EXPORT 


2500 "Fast" Sellers e Brochures! 
Brightco, Box 91309- Ж, Cleveland, OH 


50 


BUSINESS 
OPPORTUNITIES 


& 
More Spare Time Tha 
usiness or Job. Call: 800-835-3342. 


REPAIR HYDRAULIC JACKS— Free 
tails, Hydraulic Parts Supply, Dept. 8, 
ox 4157. Brownsville, TX 78520. 


$92.00 FROM Square Foot Plywood 
Huge Demand). Revealing Proof 25c 
Refundable). Woodwins, Bridgewater, 
А 02324. 


MECHANICALLY inclined individuals 
jesiring High Weekly Profits operating 
mall Manufacturing business Without 
vestment write: Businesses, 92-Р 
ighton 11th, Brooklyn, NY 11235. 


SELLING KNAPP SHOES IS EASY. 
ighest cash commissions immediately. 
njoy a steady income with satisfled 
peat customers, Your own hours, No 
vestment, Free sales kit. Knapp Shoes. 
051 Knapp Centre, Brockton, МА 


PLASTERCRAFT — Profitable Home 
Business. Over 1,000 molds available. 
Details: Lynnette, 6251R Mentor Park, 
Mentor, OH 44060. 


HUNDREDS WEEKLY POSSIBLE! 
MAILING PROGRAM.: Nationwide, Box 
58806, Dallas, TX 75258, 


“TRUE SUCCESS STORY” 
PARALIZED at 18, he now helps peo- 
le around the world solve their finan- 
jal and business problems, Offers new 
unique part-time moneymaking oppor- 


tu ind many unusual services. Free 
„ 1145 Reser- 
Volr Avenue, Cranston, Rhode Island 


02920. 


MAILORDER Opportunity! Start prof- 
itable home business without experience 
or capital. Write for free book, plus de- 
tails. Mall Order Associates, Dept. 473, 
Montvale, NJ 07645. 


GET RICH IN YOUR OWN HOME 
BUSINESS. Guarantee yourself success 
in Order, Flea Markets, General 
Wholesaling programs. Deal direct with 
major world supplier. Select from 2534 
products as lowest below wholesale 
vices. First day profits, 
instructions, Catalogs-everything! 

information’ SMC, 6061 De Soto Ave., 
Dept. 28-01, Woodland Hills, CA 91365. 


We Puppy 


$25,000.00 In Your Spare Time. 
Home electroplating manufacturing busi- 

Details Free: Write, Ре! 
Rom MC-3-KA, 1512 Jarvis, Ci 
IL 60626. 


WIN at Dice! 582 to 1 odds your fa- 
yor! Free Proof. Baker, Box 196B, 
Brooklyn, NY 11218. 


Р.О, BOX SHORTAGE CRITICAL! Pri. 
yate mailbox rentals booming. New 
25,000 word manual shows how we 
gross $60,000 per year. Free informa- 
fion. MailCenter #4, 16783 Beach 
Blvd, Huntington Beach, CA 92647. 


MAKE Money — Repair. 
le, Wild River, Box 223-PS18, Marine, 
MN 55047, 


HOW To Make $1000. Per Week Or 
More By Mail. Details. Evergreen, Р.О. 
Box 46, Elkhorn, WI 53121. 


VENDING Machine, No gelling, Routes 
earn amazing profits. Bi talogue 
Free, Parkway Corporation, 1930PSB 
Greenspring Drive, Timonium, Maryland 


FREE Inflation-Beater Book ‘2042 
Unique, Proven Enterprises.” Fabulous 
“Little Knowns." Work Home! Hay- 
lings-E, Carlsbad, CA 92008. 


FREE Mailorder Dropship Business 
Journal! Mailer's World, Вох 1355-P, 
Sioux Falls, SD 57101. 


PIANO Tuning uickly at 
home! Free informati n. Empire School, 
Box 1014, Jupiter, Florida 33458. 


, 17050 Telfer 
» Morgan Hill, CA "95037. 


BELTS And Buckles. Complete Line 
st Sellers, including Westerns, Truck- 
, Motorcycles, Wildlife, etc. Big Prof- 
в. Complete dealer set up. Free Cata- 
g. Anchor. Box 3958-BPS, North 
frovidence, RI 02911. 


SELL SENSATIONAL LOW-COST 
JURGLAR ALARM. Lightning seller. Ex- 
ptional margin. Samples for trial 
rihwest Electric, Ave. 2135, Mitchel 


LEARN Sewing Machine Repairing. 
Men, Women, Lucrative profits. Gresslin 
Correspondence School, Box 927, Spen- 
cer, ТА 51301, 


IMPORT-EXPORT opportunity, prof- 
itable world-wide, mail order business 
from home, without capital. We ship 
plan for no risk examination. Experience 


unnecessary. Free Report. Mellinger. 
Dept. C2601, Woodland Hills, СА 


MAKE More Money by mail. HACO, 
Box 846, Nashua, NH 03061. 


1 HAVE MADE A FORTUNE IN MAIL- 
ORDER, selling information! Let me 
show you how. FREE proof. Mailorder 
Information Services, 2385 Roscomare, 
D-11/151, los Angeles, California 

а. 


MAKE Durable Building Plastic Easi 
Waterproof, Fireproof, Economical. Ba: 
Laboratory, 2086—2075 Drive, Cedar- 
edge, CO 81413. 


ABANDONED INDUSTRIAL SILVER— 
take it! Details: Silver, Box 548, Wood- 
ville, TX 75979. 


MAKE $2,000.00 Monthly Spare 
Time. Unique proven enterprise. No 
selling. No capital to start. Free bro- 
chure. Kashbuilder, Box 1132-PK, In- 


$56.40 DAILY Starting next week. 
Details send 15с poststamp: Sbiatox, 
Box 4099, North Hollywood, CA 91607. 


DEBTS WIPED OUT with secret Fed- 


eral Law!! Fortune-bullding FREE RE- 
PORTI! Blueprints, 51, LaGrangeville, 
NY 12540. 


OWN Your Own Business. Spare Time 
At Home! No Experience Needed! Rubber 
Stamp industry needs small manufac- 
turers, We Furnish All equipment and 
know-how! Particulars Free! Write: Bill, 
Dept. RC-3-KA, 1512 Jarvis, Chicago, 
п, 60626. 


$100 DAILY! This Plan Plus Six 
Money-Making Formuli 
To Buy. $2.00 Plus Sase. BDP, Box 


dianapolis, IN 46225. 2025, Jamestown, NY 14701. 
MAILORDER $1,000.00 Ро: USE expert ways to reduce your own 
Monthly Selling Information. Fre taxes! $10. CPA, Р.О, Box 467-В11, 
AR, Enterprises, Box 9 MO '63019. 


NY 10465. 


PERSONALIZED POSTERS, photos 
all sizes! Earn Money from Home! Free 
samples, including “Profits in Pictures”. 
Postermatic 02-Al, East Providence, 
RI 02914. 


OPPORTUNITIES FOR FOUNDING 
SPONSORS! Former Shaklee President 
heads new organization. Be first your 
area! Free information. Enhance, 
552-P, Fort Payne, Alabama 35967. 

PROJECTION TV . . . Make $200.00 + 
per evening assembling Projectors , . . 
Easy ... Results equal to $2,500 pro- 
Jectors `.`. . Your total cost less than 
;. | PLANS, LENS & Dealer's 
tion “$14.00 | . . Illustrated in- 
formation FREE Macrocomae; 
Washington Cros Pennsylvania 
18977. 


$500 - $1000 MONTH Plan raisin 
rabbits for us. Free details. White's 
Rabbitry, PS, Hudson, OH 44236. 


$1 SENDS YOUR NAME To All Free 
Business Ads This Issue. R. Joyce, Box 
306-D, Villanova, PA 19085. 


ED ELECTRONIC 
(il ASSEMBLY BUSINESS 


Investment. dge 0 
experience unnecessary. BIG DEMAND assemb 
elect devices. Sales led by 
professionals. Unusual business opportunity 
FREE: Complete illustrated literature 
BARTA, Box 248-SM 
Walnut Creek, Calif. 94597 


be a TAX CONSULTANT 


Income unlimited in full or part time home busi- 
mess preparing tax returns in busy tax 


salesman will сай. Vet Approved. National 
Training School, Monsey, 1AN, N.Y. 10952 


FUN, INEXPENSIVE, PORTABLE. EASY - 
NO TRAINING NEEDED. ANY MESSAGE 
IN MINUTES. Get FREE DETAILS. Р. О. 
ВОХ 22791 (LL), TAMPA, FLA. 33622. 


61 MONEYMAKING 


OPPORTUNITIES 


NEW Discovery in Battery Recondi- 


tioning. Eighteen Months, Guarantee 
Means “Big Profits Fast." Electoan, 
7415 Gable Drive, Little Rock, AR 


72205. 


REPAIR Typewriters 
gourse quickly trains. 
Athey, B11, Tarentum, PA 15084. 


$$$$$ GROWING Gourmet Mush- 
Send 50c — Mushrooms, 201 
Laclede Ave, Uniondale, NY 11553. 


THOUSANDS in mailorder home oper- 
ated, Free details, J/M Enterprises, Box 
272-PS7, Pickerington, OH 43147. 


IRN mone; 
104-P 


collecting names! Write 
ird, Salem, MO 65560. 


Ba 
vestment, Apex Engineering, $454 Bolsa 
Road, Atascadero, СА 93422. 


YQUR OWN, ART DISTRIBU 
Fast Profits, Free Detail 
Sonia, Box 155, Folkston, GA 3159. 


EARN A STEADY INCOME 
1 SHARPEN 
CIRCULAR SAWS 


Professional circular 
3 saw sharpener sharp- 

ens saws 5” to 

rip, cross-cut, com- 

bination, dado, Easy 

to operate—accurate 
t—safe. Bevels 
gums. 
You can profit from this 


machine. 
‘Thousands of Circular 


saws need sharpening 


every month. 
Write for details 
BURR MANUFACTURING CO. 
8931 VENICE BLVD. 


‘Or wre 

F. Milligan, inc. 

эм: дию BL, Drews: srs 
Боми, CO. s0307 


62 EMPLOYMENT 
INFORMATION 
OVERSEAS ... $20,000 - $60,000 +. 


Free Report! Employment, 29217: 


FA, Indianapolis, IN 46229. 


AUSTRALIA - New Zealand! Big ра 
50,000 jobs. Free transportation. Lisi 
ings $2.00. Information 68 countries. 
Austco, Box 772, Cypress, CA 90630. 


OVERSEAS JOBS, all occupations. 
FREE details. Globe, Box 4553, Kansas 
City, MO 64124. 


NOVELTY IMPORTS Sell Like Mad! 
Make Huge Profits. Nine samples and 
large wholesale catalog - $1.00. Lake- 
point Imports, 6646 North Western, 
Chicago, IL 60645. 


MAKE TOP MONEY IN STAINED 
GLASS. Our self-study program teaches 
you at home. Includes illustrated les- 
sons - plus free with program all pro- 
fessional tools, many interesting proj- 
ects, and more. For information send 
$1.00 to: 
33 E. 
ROUND LAKE PARK, iL 6007: 


OOOO 


GET A GREAT JOB NOW! Cassette in- 
struction shows you how. $5.00, Room 
204, 13909 Old Harbor Ln., Marina Del 
Rey, CA 90291. 


NATIONWIDE positions. Earn $800.00 
Weekly! Details $2.00. Hayden, Box 
2261, Elberton, NJ 07740. 


ROCKY MOUNTAIN EMPLOYMENT 
NEWSLETTER! 


Colorado, Idaho, Моп- 
Current openings - all 
REE details: Intermoun- 
6 Birch, Cheyenne, WY 


2085 OVERSEAS | including Al: 
[Free Details. Global Employment 
808-PS, National City, CA 92050. 


62А HELP WANTED 


180 Per Week Part Time at Home. 
Webster, America's foremost dictio 
Jgompany needs home workers to updat 
local mailing lists. All ages, experience 
unnecessary, Call 1-716-845-9070 Ext 


ка). 
Вох 


63 SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists, 60-15 Woodside 
Avenue, Woodside, NY 11377. 


66 AGENTS WANTED 


Xf, FREE SHOES! 
RETAIL VALUE OVER $45 
WP ru show you how you 

сап earn free 


ELUS up to $300 а mont Íp etra ine 
$300 a month in extra in- 
В Slow nds and neighbors how 


Ej [3 UAE $20 а [6] E 
Treo. Write: Gordon King, Hanover 


$ oe, 
Inc. Dept. 2786, Hanover, Pa. 17331 


67  SALESPERSONS— 
DISTRIBUTORS WANTED 


WEAR US OUT! Texas Refinery Corp. 
offers an opportunity for high income 
PLUS cash bonuses and fringe benefits 
in your ares. Regardless of experience, 
write: W. C. es. Box 711, Ft. 
Worth, TX. 16101. 


69A LOTTERIES 


WIN MILLIONS in Canadian lotteries, 
Low prices - personal service. Free de- 
tails, Lucky Buck (PS), Box 171, Sta- 
tion W, Toronto, Canada МӨМ 422. 


72 EDUCATION & 
INSTRUCTION 


MEMORY, Sie x p ow 
lation. DLP, Box 487, А 
92805. 


ELECTRONICS Degree (BSET) by сог. 
qespondence. Grantham Сой 
La Cienega, Los Angi 


LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Au- 
iosuggestion, Box 24-A, Olympia, W. 


Free Pub- 


HIGH SCHOOL DIPLOMA AT HOME 

FASTI Diploma in just 1-6 months! 
Tests taken at home. Low tuition /On! 
$49 down, Nationally recognized. Indi- 
vidual counseling. Free school ring. Call 
Free 1-800-327-8103. Cambridge Aca- 
gemy, ,PS-1, 409 E. Osceola, Stuart, 


FCC LICENSE, ist & 2nd Cla: 
Electronics Career courses by mall. G.i. 


ВШ. FREE School Catalog and Infor: 

mation, School rep will to cal 

Write Cleveland institute ot Electronic 
(CIE), Dept. WPS-67, 1776 Ea: 


rih Street, Cleveland, ОН” 44114, 


DRAFTING is a great career! Men, 
women, No previous experience or вре. 
cial talent needed. We train you 
home in spare time. Get free fact: 
Write: North American School of Dri 
ing, Dept. PCCCO, 4500 Campus, New 
port Beach, CA 92660. 


LEARN Professional 
Moxibustion. Box 35676, 
Canada V6M 4G9. 


Acupuncture 
Vancouver, 


LEARN BODIGRAPHICS, Innate 
tern of personality. ti identifie 
facial and anatomical features. 3271 
Rosewood Avenue, Los Angeles, CA 


COLLEGE degrees, courses, diplomas 
by mail. Learn how to get an accredited 
College degree without leaving home. 
Educom, 10315 Woodley Ave, #111, 
Granada Hills, CA 91344. 


YOU CAN BE A JET ENGINE/GAS 
TURBINE OPERATOR, Maintenance 
Technician, Inspector, More! 44 Lesson 
Homestudy Course - Theory, Operation, 
Maintenance, Overhaul, ' Inspection, 
Technical Skills - Aircraft, Non-Aircraft. 
Diploma Awarded! Established 1957. 
Write: American Jet School, Dept. Р: 
Darby, MT 59829 (406) 349-2100. 


CLOCK AND WATCH REPAIR books. 
Free catalog. North American, Вох 
TTBAA, Fox River Grove, Illinois 60021. 


EARN Extension Degrees in Homoeo- 
pathy, Radionics, Botanic Medicine, Ns 
turopathy, Philosophy, Psychology, et 
School Founded 1961, Prospect 
$1.00. Airmailed. Secretary 
Brantridge Forest School, Highfield, 
Danehil, Sussex, England RH17 

DEGREES, Thesis Method, Brochure, 
$1. North, Box 3388, Tulsa, OK 7410 


77 LOANS BY MAIL 


BORROW FROM HOME 

ANY amount, sny worthwhile pur- 
pose, within 30 days. Competitive Rates. 
you can carn substantial incomc 
аз a Money Agent. No experience - own 
hours. National Company to assist evers 
way possible. No Gimmicks! Free Details: 
DFC, Dept. 11-C-1, 1145 Reservoir 
Avenue, Cranston, Rhode Island 02920. 


BORROW By Mail! Free Detail 
PS281, Box 2298, Sandusky, OH 


UNIVERSITY DEGREES! No Classes, 
Fast, Economical, Accredited. 
vealing Details, Success, 
512, Columbus, ОН 43213 


IMMEDIATE Loans and Outright 
Grants to individuals refused elsewhere. 
98 6 Accepted! Associates, Box 98-P3, 
Brooklyn, NY 11235. 


MEDICAL ELECTRONICS TECHNOL- 
OGY. Home study. Troubleshoot Medical 
Instruments. MDC-PS, P.O. Box 124, 
Pinedale, CÀ 93650. 


OUT-Of-Print Books Found. Send 
Wants. Book-Look, 51 Maple Avenue, 
Warwick, NY 10990. 


UNIVERSITY DEGREES BY MAILI 
Bachelors, Masters, PH.D.s . . . Free re- 
vealing details, Counseling, Box 389- 
PS1, Tustin, CA 92680, 


COLLEGE Degree for work and Ше 
experience. Bachelor's, Master's, Doc- 
torate, Write or send resume. American 
National University, 3500 N. Central 
Ave. Dept. 333. Phoenix, AZ 85012. 
(603) 265-8657. 

FREE Lifetime Ordination. Become 
Chaplain, Missionary Evangelist, Bishop. 
Box 744-PS, McKeesport, PA 15134. 


REISCH WORLD WIDE COLLEGE OF 

AUCTIONEERING, INC., World's Larg- 
est. Free Catalog. Approved for VA. 
Modern Auction Library "FREE" with 
enrollment, 515-423-5242, Col. Gordon 
E. Taylor, P.O. Вох 949, Dept 3, Mason 
City, IA 50401 


LEARN Dowsing, Radionics, Radies- 
thesia and E.S.P, Subject Free Illus- 
trated Catalog. Courses and Equipment. 
( Airmailed. $2: 00.) Established 30 
Years: Bruce Copen, Highfield, Danehill, 
jussex, England RH17 TEX. 


xp UNIVERSITY 


llications from mature indi- 


ineering Educa- 


ces throat ff cem- 


doy sense 

four work saperience may count 
tows it. Send Resume or 
Miri E TUM: 


(P.0. Box 2096, 512 E. Wilson Ave, 
Glendale, CA 91208, 


INSTANT MEMORY 


way to 
А shot, simple method of acquiring a powerul 
memory. No memorization, no keywords. Release your 
photographic m “haw” you remember, 
"why" you forget. Discover your natural ability to. 
mir Sena и Ки iteraation ta 
INSTITUTE of ADVANCED THINKING 
MSPS ViaLaPaz. Pacific Palisades, CA 90272 


73 CARTOONING, 


SIGN PAINTING 


CARTOON for Fun and Money!!! Free 
booklet!! Cartoons, Box 40614B, De- 
troit, Michigan 48240. 


CARTOON critiques by top pros! Free 
Information. 329 Harvey Dr., Glendale, 
СА 91206. 


MODERN Cartooning Taught by Mail. 
Write for Free Brochure, Cartoonerams, 
Box 263-FV, Branford, CT 06405. 


76 


DETECTIVES 


TELEPHONE wiretapping security re- 
port, $6. COUNTERTECH-P, Box 5723, 
Bethesda, MD 20014. 


BORROW $30,000 without intereat! 
All eligible, Repay anytime. Free deta 


Infohouse, Box 1004-PS, New York, 
NY 10003. 

GET cash grants—from Govern- 
ment. (Never repay.) Also, cash 
loans. АП Ages Eligible. Complete 
information, $2 (refundable), Sur- 
plus Funds-PSG, 1629 К. St., Wash- 
ington, DC 20006. 

QUICK  SCash$ Signature Loans! 


Write: Elite, Box 454-P, Lynbrook, New 
York 11563. 


BORROW $25,000 "overnight." Any 
purpose, Keep indefinitely! Free Report! 
Success Research, Box 29070-FA, L 
dianapolis, Indiana 46229. 


WINEMAKING 


WINEMAKERS—SEERMAKERS Free 
Catalog. Fast Service. Large Selection. 
Kraus Box T850-N. independence, МО 


BEERMAKERS, Winemakers. Free Cat 
alog, Recipe. Finest Ingredients 
ment, Service. SPI, Box 784- 
Hill, NC 2751 


WINEMAKERS — BEERMAKERS — 
GASOHOL. Free Catalog. Equipment 
E Continental, Box 68016-PS, 
ndianapolis, IN 46268. 
“BREW finest beer from quality in- 
gredients. Free catalogue. Bacchanalia, 
Box 51PS, Central Village, MA 02790. 


BEST kits. Fastest supplies. Free cati 
logue. BRICKSTOREBREW, Strafford, 
Vermont 05072. 


FREE ENCYCLOPEDIA WINEMAKING 
BEERMAKING, supplies, equipment, in- 
gredients. Vynox Industries, Box S7498, 
Rochester, NY 14615. 


Specialists! Free 
Catalog/ Newsletter. William's Brewing, 
Box 461-P1, Oakland, California 94604. 


BEERMAKERS- We"; 


BEER-WINEMAKING SUPPLIES. 
"America's x1 Beer Kit." $39.95 
tage paid complete, refundable. 58 
r malts, beer steins, free catalog. 

Wine & Beer Hobby USA, P.O. Box 

1866PS, Allentown, PA 18105, 


WINEMAKERS - Beermakers: Free Il- 
lustrated catalog of supplies. Semplex, 
Р.О. Box 12276H, Minneapolis, MN 
55412. 

BEERLOVERSI Save $1.00 every six- 

ack — Drink homebrew. Free hand- 
juane's, Department PSO11C, 508 
New York 10013. 


Canal, 


79 BUY IT WHOLESALE 


REPLACEMENT PARTS for Chainsaw, 
Motorcycle, Snowmobile. Small Engines. 
Wholesale prices. 48 hour shipment. 
Free Catalog. Manufacturer's Supply, 
Box 157PS, Dorchester, WI 54425. 


FINGERPRINTING - exciting scien- 
tific career. Home study course teaches 
everything. Certificate on completion. 
Many openings: prepare now. Profes- 
sional Investigators Training School, 
Dept. FP, P.O. Box 1890, San Pedro, CA 


DETECTIVE Profession, easy home 
study; free tie-tack or lapel pin, certif- 


future. Profe: Investigators 
Training “Schoo Dept, CB. PO" Бок 
1890, San Pedro, CA 90733, 


400,000 BARGAINS Below Wholesale! 
Many Free! Liquidations . . . Closeouts! 
=... Job Lots... Single Samples. Free 
details, Worldwide Bargainhunters, Box 
730-B, Holland, MI 49423. 


REPAIR Parts for chainsaws, lawn- 
mowers and small engines combine top 
quality and low prices. Service tools for 
Shop use. Guaranteed. Free Catalog. For 
special dealer information also give sales 
tax no, Repair Parts Dept. 23814, Box 
6329, Erie, PA 16512. 


RINGS, Jewelry priced 130% below 
retail pri $1.00 (refundable). 
Roka-ES. 95" Washington, Жен War: 
wick, RI 02893, 


85 PRINTING & RUBBER 
STAMP OUTFITS 


RAZOR BLADES, 
SHAVERS 


Fantastic Sharpener 
KEEPS YOUR NORELCO® 
SHAVER SUPER SHARP 


tifcally-designed sharpene 
Женеке and other etary shavers, 


Guarantees smoother, 
Маканы Ч as new in seconds. Safe, 
Из for years, saves buying 
wo semen ede the sharpest cutti 
ives your shaver pest cuttin 
edge possible. Use just once a month te 
your razor operating at peak effi 
t cleaner, smoother, better-than-ever 


faster shaves, 


sa race tee 
‘A, СО, FL, FL, IL, NY BR УА, 

Wi E polo sales tax. 
POPULAR SCIENCE SHARPENER 
Dept. 0181, Р.О. Box 9569 
New York, М.Ү. 10249 


87 TOBACCO, PIPES, 
CIGARS 
PIPESMOKE! 


antoed mildness 
tobacco and 2 

boxed, Fine's, Dept. PMJ, 
Ct., Brookfield, WI 53005, 


88 OLD GOLD, JEWELRY 


T920 uten 


WANTED 
BUYING School — Wedding Rings! 
Immediate Payment 
ction Guaranteed! Mail today! 


Reliance Metals, 50-PS Margin, Salem, 
MA 01970. 


HIGHEST CASH for Gold, Jewelry 
Gold Teeth, Rings, Diamonds 
Silver, Platinum, "Mail Articles ‘Toda; 
Free ‘gift with’ Information. Chicago 
Gold & Precious Metals, 6 Е. Monroe, 
Dept. 557, Chicago 6060: 


ПСНЕЅТ IMMEDIATE CASH! For 
Gol, Silver! Any Condition! Guaranteed! 
Free Ship) 
pany, 190 


HIGHEST CASH IMMEDIATELY for 
Old Gold, Silver, Platinum, Jewelry, 
Gold Teeth, Watches, Diamonds, 5] 


tacles. Free Information. Кові 
tries, 29-Y East Madison, Chicago, IL 
60602. Established 1934. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and Clock Repairing Books, 
Tools, Materials. Free Catalogs. North 

-BA, Fox River Grove, 
IL 60021. 


REGISTERED PATENT ATTORNEY. 
Applications and Searches, Mail Service. 
FREE Preliminary Review Of Your Dis- 
closure. Box 392PS, Millwood, New 
York 10546. 


NO NONSENSE ent procedure 
clearly explained. $3.00. А. Brown, Box 
1235, Santa Barbara, CA 93105. 


NONPROFIT foundation helps inven- 
tors. Widest range of services. Free 
recording forms, Free evaluation, Af- 
filiated Inventors Foundation, 301-A 
Iowa, Colorado Springs, CO 80909. 


PATENT IT ECONOMICALLY! Free 
details. N. Rainer, 2008 Fondulac Rd., 
Bronce УА 232; 


inventio: 
needed. by "Innova 
Marketing assistance available to indi- 
viduals, finkerers, universities, compa- 
nies with feasible concepts. Write for 
Kit-PS, IMI, 701 Smithfield Street, 


99 


FOR SALE MISC. ORNAMENTAL Iron designs. Book of 


1600 beautiful, practical lgns 

railings, columns, ete. Free literature. 
Cunningham, 3881 South 3200 Wes! 
B.C, Вох 20005-S, Salt Lake City, UT 


105A HEALTH 


TOP 200 DRUG LIST. Generic names 
included. Saves money, lists which gen- 
cries available. $2.00. McClendon, 272 
Bartow Drive, Barboursville, WV 25504. 


END BACK- PAIN. - 


* SPINALAID a gravity traction device is 
now available for_use in the comfort of your 
home or office. To order: send $1.50 for 


new products 


manufacturers. 


A TOOL KIT 
IN THE PALM 


TINY (174" Diam.) 
DIGITAL 


Pittsburgh, PA 1522: 


Before You Act - Get The Fac 
ety Of American Inventors, Rt 
419-F, Savannah, GA 31405. 


FORE YOU ACT—GET THE FACTS 
Soci- 
Box 


OF YOUR HAND 


7-in-1 Tool 
Seven most useful and most used tools. 
Combined in one handy, husky tool. Ham- 


ош booklet, “A Guide To A Healthier 
Back" or $49.95 for both booklet and 
device to: - - Physical Research Box 
aaa 20, Charlton, Massachusetts, 


CLOCK 


NEW! "Patenting Your Invention 


mer, Wrench, Pliers, Screwdriver, Wire Cut- 


Yourself" $29.95, Guaranteed! Regis- Peta ening 
tered Practitioner, T400-PS, Washing. | | ter, TackorNail Puller and Bottle opener all in 
ex = ашна КЕТУ one. Compacts" chromed steel ваногоеп. | | 706 PERSONAL 
ywi THE INVENTOR'S LEGAL CLINIC. Free erations of service. 
Initial Consultation. Robert Romanoff, Insulated handle for safe, steady gri JNVESTIGATORS. Latest Electronic 
Auto Dash, Boat, Cycle, jox 1516. Des Plaines, IL 60018. | | yucks away in kichen or desk drawer, give | | Зз. Clifton, Box 220-F, Miami, 
TURN your ideas, inventions into cash! it 3 
TV Set, Telephone Idea a Invention Newsletter сап change | | ^ Omyss se › 90e postage a handing. 2 for i RCM rd 
Flashes large, clear LCD read-outot | | гаеп 51 East 42 Street, Rm. 417. | | just $6.98 + $1.50. post & ndi. (Add аррі- newsletter, MEN'S RIGHTS АЗ. 
ne and date (alternately at two-sec- PS, New York City 1001 cable sales tax in CA, CO, FL, IL, NY, PA, VA, ES 189A, Forest Lake, MN 
1 5 1 VT. WI). Send check or MO t 250265. 
созе) deles ju жне Ес: og | ube Р for Solen zs Tool PHOTO 1D. Scaled in plastic, All 
once and forget it. Automatically ‘opular Science 7-Way Tool states, provinces, 24-hours, Guaranteed. 


jectively evaluated by technical experts, 
For policy statement and description of 
services write: WATERLOO SELF- 
PATENTING INSTITUTE, Box 697, Wa- 
terloo, Ontario, Canada,’ N2J 488 


(TENT AND MARKET IT ECONO! 
CALLY! Free Details. Box 213PS, Stony- 
brook, New York 11790. 


95 INVENTORS WANTED 


Free birth certificate, Send $5.00 (2 
$8.00), photo, name, address, height, 
weight,’ hair. dyes, birthdate, Cardinal 
Box 3200-DR257, Jacksonville, Florida 


justs for long and short months. 
Quartz movement. Comes with 12- 
nth replacable battery, full instruc- 
ns for re-setting and for installing 
w battery. 

Special fastener makes it easy to at- 
h to any surface from telephone to 


Dept. 0181, PO Box 9569 
New York, N.Y. 10249 


100 WANTED TO BUY 
7 QUICKSILVER, platinum, silver. gold 


Ores analyzed. Mercury Terminal. Nor- 
wood, MA 020 


- SCRAP SIVE ELECTRICAL CON- 


ILACKJACK-AND-GET-RICHI 
Never work again. Free Detalls: B.J. 
tems, Вох 1328PS, Ponce, PR 


Е! 
- TACTS, Forklift Contacts Industrial 
throom mirror to car visor or dash: MANUFACTURER SEEKING INVEN. | Scrap Silver, Sterling, Silver Solder. | Scoring test лн Та. 1a 49 эшен 
ard. Easily re-mounted if you want TIONS. ADVANTEK INTERNATIONAL, | Send sample for my offer, All samples | antec? Harp, Dept, Pic, 2 Bloor St. 
move it. 1190 017% MW. WASHINGTON, DC | Беги, Корот Grado 092 Myrtle | West, Sulte 100-109, Toronto MAW 
00: x í 


Available in Beige, Red or Yellow. A 
per value at just $19.95 + $1.75 
stage & handling. (Res. of CA, CO, 


INVENTORS: If you have an inven- 
tion for sale or license, write for free 
booklet explaining how we can help 
you. Kessler Sales Corp, C-71-IW 


102 TREASURE FINDERS, 
METAL DETECTORS, 


, IL, NY, PA, VA, VT, WI add appli- | | Ye: 


ble sales tax.) 


Send payment (state color desired) 
to charge Visa, Master Charge or 
Yerican Express, give name of card, 
count number and expiration date. 


IM SPOT-O-TIME, Dept. PS2 


Box 9569, Church St. Sta. 


New York, NY 10249 


OF INTEREST TO ALL 


REE—New Product information 
business, industry, R.V.'s. 

s Stamped Envelope. Te 
В, 4097, Las Veg: 


MODELS—SHIPS, 


ARS, PLANES, ROCKETS 


ТОРЕС Airplane 
e Catalog $2.00. 
tezuma, IA 50171. 


.. FOR INVENTORS 


ARN how to offer your invention 
lease, Free Booklet Out- 


sale or 


I 
Nevada 89106. 


Radio Controlle 
Sig Company, 


nt, Ohio 43420. 


from manufacturers seeking 


American Inventors Corp. 
59 Interstate Dr. Dept PS. 
West Sprit 


A Foe Based Marketing Company 


WANTED 
INVENTIONS - IDEAS 


ыб | | Market your idea for potential cash or royalties. 
Reach markets intended for the sale of your idea 


at а cost you can afford. 
tion, opportunity guide, disclosure registration. 


National Inventors Service 
Box 87 - Worcester, MA 01603 


97 GOOD EATING 


Clearwater, FL 3 


Р.О. Box 392 Station A, 
Ont МЗМ ЗАВ. 


INVENTIONS WANTED 
FREE CONSULTATION • NO IDEA TOO SMALL 
Disclosure registration. Potential cash or royalties 


new ideas. For free in- 
lormation on how to register your ideas. Call or Write 


field, MA 01089 (413) 737-5376 


Start NOW with our FREE CONFIDENTIAL Evalua- 


SUESS'S Dutch Loaf & Other Sau- 
sage Recipes, $3.00; 1505 Lime Street, 


TROPICAL RE ES 32.50. Amana, 
Downsview, 


nd the nuisance (and expense) 
when you bend down; 
Vm mst Or ngt having pont ра 


Glasses, Pen or Pencil 
this easy-to-reach 
HOLSTER 


трюм) ol glasses taling out ol your 
glasses when you 

pen handy when you 

nd bulging pockets, too — or ink-stained shirt and jack- 


ets. New patente 
Yice. Free catalog, Gardiner, 4729L N. 
Tth Ave., Phoenix, AZ 8501 

GOLD. Build 3” dredge. Instructions. 
plans, material list $10.95. Roger 
Huntress, 5631 Castle Dr., Oakland, CA 
94611. ' - 

— GOLD, SILVERI Find Valuable Coins, 
Rings, Jewelry with powerful metal de- 
tectors, Free catalog: Gold Mountain, 
Box 40507-X, Garland, TX 750: 


104 VACATIONS, 
RESORTS, TRAVEL 


AUSTRALIA TRAVEL. Exciting | Syd- 
ney has plenty to offer, Before leaving 
Obtain comprehensive ‘report airmail 
$6.00, Kelget, G.P.O. Box 76, Sydney, 
N.S.W., 2001, Australia. 


105 MISCELLANEOUS 


COLLEGE Students! — Improve your 
grades! —Termpaper catalog —306 
pages —10,278 titles —Rush $1.00 
(Refundable!) —Research, Box 25918Q. 
Los Angeles, 90025. (213)477-8226. 

REE BOOK. Prophet Elijah Coming 
Before Christ, Megiddo Mission, Dept. 
58, 481 Thurston Road, Rochester, NY 
14819. 

VIDEOCASSETTE MOVIES — WHY 
BUY FOR $50 OR MORE WHEN YOU 
CAN RENT FOR $57 Send for free cata- 
log and details. Videoclub, Dept. PS. 
Route 1, Box 97M, Stanardsville, VA 
22973, Tel 516 462-5691 


Save yourself the money you spend 
at car washes. Or the time you spend 
washing your car at home. Save on car 
polishes and waxes, too. 

Fantastic long-handled mop (mpreg 
nated with Silicone substance)protects 
and polishes. Made of finest cotton fi- 
bres. Picks up grime; cleans and pol 
ishes as it glides over your car. 


Acquarian Church, 432-Р; 
h, Са 00254 


sive. Free теу 
ing, Вох 389-SP2, Тш 


BE Ordained Minister - $10.00 Do- 
nation. Perform Marriages, etc. Legal 
Credentials. World Church, Route 2, 
Goodlettsville, TN 37072. 


107 HEARING AIDS 
HUGE SAVINGS. Eliminate dealer 


markup. Free Trial Batteries whole 
le. Terms Arranged, Lloyds-PSC, 
Rockford, 10. 


you buy! Rhodes, Ре 
port, Illinois 62910. 


B SUPER SAVINGS! Newest, Finest, 


All typ! Buy DIRECT & save up 
Mio HALF No. salesmen, Sold by 
[EU MAIL on HOME IAL. FREE 

Catalog. Write: MONEYSAVERS, 
[ Dept. PS-1D, 9530 Langdon Ave., 
I Sepulveda, 91343 

Not sold in ifori 


“Silicone” Mop 

Keeps Your Car 

Sparkling Bright 
No Washing or Waxing 


NO WORK! 
Glides over your car 
for a "show-room shine" 
Easiest, surest way to drive a car 
h that new-car look all the time. Safe 
for all car finishes, from Rolls to com- 
pact 
Your hands and clothes stay clean, 
100, because you never touch the car. 
Your wife will love it! Only $3.99, plus 
85e postage & handling. Residents of 
CA, CÓ, FL, IL, NY, PA, VA, VT, WI add 
appropriate sales lax. Mail order with 
payment to: 


TMM AUTO MOP, Dept. PS4, P.O. Box 9569, New York, N.Y. 10249 


Popular 


science if 


101 Auto Compass Won't Work? Booklet 
from Airguide Instrument offers installation and 
adjustment suggestions ranging from the best 
mounting positions to a solution for compass 
spinning. Free 


102 Home Remodeling This 24-page guide to 
home improvement features information on 
potential energy savings, reduced mainte- 
nance, and building materials available for 
today's homeowner. From Alcoa Building Prod- 
ucts. Free 


103 Lombard Chain Saws Color pamphlet 
from American Power Equipment illustrates its 
full line of 1980-'81 chain saws for the home- 
‘owner or professional user. Product specifica- 
tions are included. Free 


104 Roofing & Siding Bird & Son's 36-page 

illustrated brochure is packed with ideas and 

advice on exterior home care. It tells everything 

you'll need to know about roofing and siding 

while planning for building or remodeling. 
id 


105 Diesels A 32-page report highlights 
worldwide research, development, manufactur- 
ing, and distribution of fuel-injection systems. It 
also explains diesel and gasoline-injection tech- 
nology and its impact on the automotive indus- 
try. From Robert Bosch Corp. $1 


106 Wood-Heating Products BOZ leaflet of 
safe wood-heating products includes patented 
in-pipe sweeper, cleanout elbow, and other 
roducts that help eliminate creosote problems. 
ree 


107 Remodel With Redwood New color book- 
let from California Redwood shows how you 
can remodel homes inside and out with red- 
wood. Illustrations include deck additions, a 
screened garden room with benches and plant- 
ex and a completely repaneled living room. 


108 MIGI Il Sports Car Fiberfab booklet dis- 
[i an authentic replica of the 1952 MG-TD. 

s designed for easy assembly over a Volks- 
wagen chassis and engine. Free 


109 Fine Metal & Woodworking Tools Color 
catalog иа: a variety of quality tools select- 
ed with the craftsman in mind. From Fine Tool 
Shop. Free 


110 Woodworking & Carving Tools Garrett 
Wade's 124-page color catalog illustrates a 
selection of tools for the man who likes to work 
with his hands. $1 


111 Rechargeable Batteries Consumer bro- 
chure from General Electric describes recharge- 
able nickel-cadmium batteries—economical al- 
ternatives to throwaway batteries. Free 


ese eee ша эш m m mmm шш m n n FL IN COUPON АМО MAIL TODAY = sm m m 


product 


112 Woodworking Projects Plans from Geor- 
gia-Pacific include 24 pages of instructions, dia- 
grams, materials, and suggestions for 10 
projects you can build with precut GP plywood 
and lumber. Free 


113 Eny to-Build Electronics Kits Heathkit 
catalog features hi-fi's, computers for business 
or pleasure, radios, educational devices, and 
much more. From Heath. Free 


114 Renew Your Car Brochure from HP Books 
describes its complete line of automotive books, 
including do-it-yourself engine rebuilds, carbu- 
retor-tuning tips, suspension modifications, 
and turbocharging. 25¢ 


115 Older-Car Update Pamphlet from Ignition 
Systems examines the advantages of upgrad- 
ing older cars with opto-electronic breakerless 
ignitions. It also includes detailed technical 
information and a comparison of the various 
types of units available. Free 


116 Portable Heaters Leaflet from Koehring 
Atomaster explains its rugged, economical, and 
efficient way of heating such areas as garages, 
workshops, and barns, as well as larger com- 
mercial or industrial facilities. Free 


117 Hydraulic-Driven Chain Saw Brochure 
from Miller Sales provides practical ideas for 
putting its portable chain saw to maximum use. 


118 Ball Ammunition Catalog from Patton 
Morgan displays its full line of ball ammunition 
for rifles and handguns. Free 


119 Energy-Saving Home Improvements 
This dollars-and-cents guide contains 69 
pages of how-to information, ranging from 
insulating walls, floors, attics, and crawl spaces 
to weatherstripping doors and windows. From 
Red Devil. $1.75 


120 Adhesives & Glues This illustrated 192- 
page hardcover book tells how to choose and 
use adhesives and glues for a wealth of do-it- 
yourself projects. From S&S Publishing. $6.95 


121 Heat with Wood or Coal Shenandoah 
Manufacturing's brochure offers valuable tips 
on how to save money on heating bilis by 
installing a wood or coal stove. Free 


122 Personal Computers Simutek's catalog 
lists hundreds of products for computers at dis- 
count prices, including personal computers, 
memories, disk drives, and many other add-ons 
for your computer system. Free 


123 In-Home Steam Baths  ThermaSol's com- 
plete package describes how a tub or shower 
can double as a professional steam room. The 
heart of the system is a compact, hidden elec- 
tronic generator that’s easy to install in any 
home, apartment, or office. Free 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and spec- 
ifications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


124 Ceramic-Tile Floors Leaflet from Tile 
Council of America features step-by-step 
instructions and illustrations for putting down 
floors. A variety of colorful room settings dem- 
onstrates decorating ideas. 25¢ 


125 Wood Stoves Full-color flyer from 
Schrader Stoves describes 12 models of effi- 
cient wood stoves, fireplace inserts, and mobile- 
home stoves. Free 


126 Getting the Most from Your Fireplace In- 
formative, timely literature from Thermalite 
tells how to increase fireplace efficiency, where 
to find firewood, and the best types of wood for 
burning. Free 


127 The Home Organizer idea booklet de- 
scribes how Velcro household pans help to 
clean up messy homes with the use of hook- 
and-loop fastening systems. Free 


128 The Woodworker's Store The 112-page 
illustrated manual contains a selection of 
veneers, specialty hardware, tools;*finishin, 
manet, books, plans, and many wood prod- 
ucts. $1 


129 Get Up to 15 Percent Better Gas Mile- 
age Flex-A-Lite brochure introduces Electra- 
Fan, a thermostatically controlled cooling fan 
that's said to improve car performance and 
increase power. Free 


130 Play Olympic Golf Whispering Palms Golf 
and Country Club in Rancho Santa Fe, Calif., 
offers a new playing-range concept to help you 
sharpen your shotmaking. Free 


131 Portable Heaters Brochure from Glo- 
International describes Corona and Toyokuni 
portable heaters, which can produce up to 
22,600 Btu/hr. The economical supplementary- 
heating systems have self-contained kerosene 
supplies and built-in battery-powered electric 
lighters that require no venting. They're perfect 
for any indoor setting. Free 


132 Microcomputers Radio-Shack's 24- 
page, full-color catalog illustrates its microcom- 
puter systems, peripherals, accessories, and 
Software. Free 


133 Audio Speakers | Altec Lansing Internation- 
al provides informative facts behind its one-of- 
a-kind speakers. Specs included. Free 


134 Buck Knives Guide includes a brief histo- 
ry of Buck Knives, tips on selecting and using a 
knife, and even a how-to section on deer dre: 
ing. Free 


135 Styrofoam Insulation Booklet covers en- 
ergy effectiveness and efficiency of Styrofoam 
TG brand insulation. Illustrations demonstrate 
fuel-cost savings for consumers in new or exist- 
ing homes. Saginaw Road Building. Free 
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Big is beautiful. 


Big-screen TV doesn't have to be fuzzy, sent out by most broad- clear image on a compact, big-screen TV. 
dim, or distorted. With the new GE casters, to automatically In fact, with a picture this good, you 
Widescreen 3000, you get Americas Ml adjust the color for you. So may be one of the few people to call a 
true colors big and beautiful. flesh tones look realistic and natural. charging, 270-Ib. lineman beautiful. 

The action comes at you in breath- And the GE Widescreen 3000 offers 
taking, vivid color—the kind our GE rear-screen projection, eliminating bulky We bring good things to life. 
VIR I color system is known for. This GE lenses and projector consoles between 
innovation uses a special VIR signal, you and the screen. So you get a bright, GENERAL e ELECTRIC 


8 mg. ‘tar,’ 0.7 mg. nicotine av. per cigarette by FIC Merhoc 


© lodillard, USA. 19% 


Warning: The Surgeon 
That Cigarette Smoking | 


V Golden Lights. 
You really know you're smoking. 


Give up double digit tar. But dont give up the pleasure. 


=== = 


Kings and 100s. 
Regular and menthol. 


